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BAR-NUN Rotary SIFTERS 


Features include: 


Stainless steel product zone. 


Rapid, accurate separations, 
achieved by complete, single 
plane, rotary motion. 

Big capacity in limited floor 
space. 

Easy cleaning, sanitation. 


Screens totally enclosed in 
dust-tight box. 


All-mechanical, heavy duty 
assembly of base, drive and 
box, for vibrationless opera- 
tion—and durability. 


Process plant installations prove 
the Model “M” Bar-Nun Rotary 
Sifter the lowest cost sifter over a 
eriod of years. Available with 
rom 2 to 78 square feet of screen 
surface, for single or multiple sepa- 
rations of dry materials, as fine as 
325 mesh. 


Send for 6-page Bulletin 503. 


Specific recommendations and 
engineering service without obligation. 
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Y orkmesh Demisters are used to improve product quality, 
to avoid losses, and to increase thruput capacity. Our 
engineers will give careful consideration to the information 
you submit and will recommend the best answer to your 


Why not take advantage of our vast experience in im- 
proving the performance of process equipment. In the 
past 10 years, the outstanding success of thousands of 
installations is proof of the superiority of YORKMESH 
DEMISTERS for entrainment control. problem. 


VYVORK MESH improve the performance of: Vacuum Towers Distillation Equipment Gas Absorbers 
DEMISTERS Scrubbers e Evaporators e Knock-out Drums e Steam Drums 


OTTO H. YORK CO., INC. Yo RK) 


8 CENTRAL AVENUE + WEST ORANGE, NEW JERSEY 


Specialists in FLUIDS SEPARATION / ENGINEERS and MANUFACTURERS 


4 e@ CHEMICAL ENGINEERING PROGRESS, (Vol. 54, No. 1) January 1958 


CLBAN 
e YOU present your problems... 
j 
=YORK will recommend and deliver the answer! 


¢ 


Publisher: F. J. Von Antwerpen 
Editor: J. B. Mellecker 
Managing Editor: W. E. Anderson 


Associate Editors 
H. R. Glennon W. B. Hoffman 
W. Guth 


Contributing Editor, Washington, D.C. 
J. L. Gillman, Jr. 


Editorial Assistants 
H. Pittis A. Bethell 


Layout and Design 
M. Wynne, Art Director 
N. Howard, Assistant 


Advisory Board 
E. B. Chiswell, Jr. George Jenkins 
J. T. Costigan K. N. Kettenring 
D. A. Dahlstrom 8. B. Kuist 
James Donovan H. A. Ohigren 
A. W. Fisher, Jr. E. L. Piret 
W. B. Franklin W. A. Staley 

N. C. Updegraft 

BUSINESS STAFF 


Advertising Manager: T. Dupree 
J. M, Goede, Asst. Adv. Mgr. 

J. M. Buchanan, Production Monager 

Adethordt, Production Assistant 


Advertising Offices 
New York 36—Paul A. Jolcuver, Dist. 
Mgr.; Donald J. Stroop, Dist. Mgr.; Hole 
H. Carey, Dist. Mgr.; 25 W. 45th St., 
Columbus 5-7330. 
Chicago 11—Martin J. Crowley, Jr., 
Dist. Mgr.; Robert Kliesch, Dist. Mgr.; 
53 West Jockson Bivd., Room. 504, 
Harrison 7-0382. 
Cleveland 15—Eugene 8B. Pritchard, 
Dist. Mgr., 1836 Euclid Ave., Superior 
1-3315. 
Posadeno 1—Richord P. McKey, Dist. 
Mgr., 465 E. Union St., Ryan 1.0685. 


Dallas. 18—Richard E. Hoierman, Dist. 


Mgr., 9000 Capri Drive, DA 7-3630. 
Birmingham 9—Fred W. Smith, Dist. 
Mgr., 1201 Forest View Lane, Vest- 
haven, Tremont 1-5762. 


atte, 


a 
en 


Published 
tute of Chemical Engineers at 15 North 
Seventh Strest, Philadelphia 6, Penn- 
sylvania. Editorial an Advertisi 
Offices, 25 West 45th Street, New Yo 
36, N. Y. Communicati-ns should be 
sent to the Editor. Ztatements and 
opinions in Chemical vineering Prog- 
ress are those of the contributors, and 
the American Institute of Chemical 
Engineers assumes no responsibility for 
them. Subscriptions: U. S. and nee 
sions, one year $6.00; two years $10.00 
Applies to U. 8. and possessions only). 
anada, $6.50; Pan American Union, 
$7.50; Other oe. $8.00. Single 
copies of Chemical Engineering Prog- 
reas Older than one year cost $1.00 a 
copy: others are 75 cents. Entered as 
secon’ class matter December 9, 1946, 
at thd Post Office at Philadelphia, Penn- 
syivania, under Act of August 24, 1912. 
Copyright 1958 by American Institute 
of Ohemical Engineers. Member of 
Audit Bureau of Circulations. Chemical 
Engineering Progress is indexed regu- 
larly by Engineering Index, Inc. 


Cover by Milton Wynne Associates 


by American Insti- 


what's in this issue 


(Continued from page 3) 


Consumers—the chemical industry's future / 64 
J. R. Strickland & J. E. R. Carrier—A special analysis 
from the editorial staff of Chemical Economics Handbook 
bids the chemical industry chart its future on the basis 
of consumer preference trends. 


Water reservoir evaporation control / 66 
A. G. Johanson & R. G. Dressler—The technology and 
economics of monomolecular films as evaporation retard- 
ants, shown to reduce evaporation by as much as 30-40% 
in tests. 


Pall rings—a new tower packing / 66 
J. S. Eckert, E. H. Foote, & R. L. Huntington—From 
Germany comes a carbon steel packing said to decrease 
liquid channeling and migration, plus other advantages. 


What's doing in chemical engineering research / 76 
CEP’s annual roundup of research theses, with descrip- 
tions, availability information, etc. 


Stainless steels for corrosion resistance / 79 
L. R. Honnaker—How to minimize failures resulting 
from localized phenomena, when general corrosion is ac- 
tually slight. 


Equipment, materials, services for the chemical engineer / 89 
CEP’s Data Service—Selected advancements in equipment 
building techniques, etc. arising from the recent Chem 

Show. 


Salary increases for government technologists draw mixed 
reactions / 106 
Washington Feedback—-How recent defense-sponsored 
action by Administration is viewed in the Nation's Capitol. 


$—Working climate—$ for engineers / 112 
Panel rates adequate working climate as one of great 
problems of next few years. 


Your guide to coming attractions / 117 
More about chemical engineering’s JUBILEE. .. . 
Order form for EJC Nuclear Congress PREPRINTS. . . . 
April Montreal joint A.I.Ch.E.-C.1.C. meeting PREVIEW. 


Isotopes market—key to private reprocessing of nuclear 
fuel? / 122 
AEC spokesman outlines a plan which might put private 
industry utility reactor fuel reprocessing on an economic 
basis. 


The chemical engineer and missiles / 133 
CEP Camera takes you to major installations, reports 
what chemical engineers are doing. 


departmental features 


Noted and quoted /6 eLetters to the editor / 14 @ Marginal notes / 14 

About our authors / 28 @ Opinion and comment / 39 @ Data service / 89 

Future meetings / 114 @ News from local sections / 128 @ CEP camera / 133 

People / 138 @ Candidates for membership / 146 @ Classified / 149 @ Adver- 
tisers’ Index / 151 @ News and notes of A.I.Ch.E. / 152 


7 
2 
i 
3 
ey: 
4 


SHALL WE REVAMP THE ATOMIC ENERGY COMMISSION? 


Although we often lose sight of the 
tremendous accomplishments of the 
AEC during the many debates, often 
political, we are dependent upon sug- 
gestions and criticisms for the develop- 
ment of improved programs. Further, 
we expect that the individuals re- 
sponsible for policy decisions will re- 
spond to the pressures to which they 


~ are subjected. A major strength of our 


society is the encouragement of 
critical discussions, with strong attacks 
and defenses, but with honest and 
sincere arguments and interpretations. 

Perhaps it is in this light that we 
should examine in detail the reprint 
in the November, 1957, issue of CEP 
(p. 6) of the talk given by AEC 
Commissioner Harold S. Vance on the 
basic philosophy of the Atomic Energy 
Commission. The purpose of the talk 


was to air the misconceptions and the 
lack of understanding of AEC policy. 
The Commission refers to “. . . a 
recent speech of a well-known educator 
who said in effect that the time has 
come when the Atomic Energy Com- 
mission should be liquidated because 
of its sinister purposes.” Submitted 
to the Editor herewith is the recent 
speech by a_ well-known educator, 
Dean Athelstan Spilhaus, who offered 
a friendly indictment that the AEC 
has outlived its usefulness. The 
readers can judge for themselves the 
accuracy of the Commissioner’s inter- 
pretation. I believe that Commissioner 
Vance’s plea for a better understand- 
ing has been to some extent the result 
of compounding a misconception. 
Herbert S. Isbin 
Minneapolis, Minnesota 


Athelstan Spilhaus * 


A‘: the fullest recognition of the 
magnificent if frighten‘ng accom- 
plishments during its existence, I be- 
lieve the Atomic Energy Commission 
has outgrown its usefulness. I believe 
that it is time to separate out into the 
normal elements of the pattern of our 
society the many-fold functions of the 
commission. 


We have proven and tested patterns 
in American society and in our demo- 
cratic form of government. Some of 
these patterns are: the normal agencies 
of government (both state and federal), 
our great universities, and our imagi- 
native and competitive system of 
private enterprise. 

In the very best ordered society or 
organization it is sometimes necessary 
to set up a special group or agency 
(temporarily, if possible) to meet a new 
challenge. Such was the case in the 
Atomic Energy Commission. 

The Atomic Energy Commission was 
established because the first applica- 
tions of atomic energy emerged in 
secrecy for wartime purposes. It was 
necessary at that time to have a special 
group to guide these applications dur- 
ing the transition period into perma- 
nent channels. 

We must therefore accept the idea 


*In a speech before the American Society 
of Newspaper Editors. 
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Following is the text of the talk by Mr. Spilhaus as it was delivered 
to CEP by Mr. Isbin. 


Dean of the Institute of Technology 
University of Mi ta, Mi poli 
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that the Commission was to effect a 
transition. 

One measure of such a (transitional) 
commission’s success is how smoothly, 
rapidly, and efficiently it eliminates the 
need for itself. And this it should do 
by seeking ways to pass on its work 
to appropriate, competent, permanent 
organizations so that they may be able 
to take over. 

The Atomic Energy Commission has 
failed in this respect in that during 
10 years it has not substantially reduced 
the activities under its direct or in- 
direct control. It has not pursued vig- 
orously enough the aim of getting itself 
out of business. : 

On the contrary it has become a 
monopoly in the area of nuclear energy 
which is broadening its scope to em- 
brace all aspects of high energy physics 
and their potential applications. 

In doing so, the Commission domi- 
nates, in its too little understood and 
too loosely defined field of “atomic 
energy,” research education, private 
exploitation to develop useful out- 
comes, and even usurps controls in 
atomic energy which should become 
logical extensions of the separable 
functions of numerous long-established 
departments of our government. 

It is time that university research in 
modern physics be freed of any of the 
controls that accompany Commission 
support. University people have been 
unusually productive historically if 
given the means and left alone. 


Our private initiative and competitive 
system of industry has traditionally 
been the tremendously successful place 
where ideas are turned into things for 
better living. 

It is time that much more informa- 
tion be made openly and quickly avail- 
able on a wider scale to permit industry 
to bring its collective strength to bear 
on the development of peaceful applica- 
tion of atomic science. 

There are; of course, certain func- 
tions and controls which properly 
should rest with the government—such 
things as the development of nuclear 
weapons, insuring the secrecy of such 
developments, and safeguarding the 
nation from hazards to health and well 
being that may result from them. 

Even these, that are proper tasks of 
government, are not best carried out 
under one closely held group. It is 
time that they were split up and that 
appropriate permanent division in gov- 
ernment be charged with their execu- 
tion. 

I have said that I believe that if 


(Continued on page 10) 


The 58-ton core of the country’s first full- 
scale commercial reactor at Shippingport, 
Pa. is carefully lowered into position in the 
reactor vessel, with a clearance of only six- 
hundredths of an inch between the reactor 
vessel and the core. Included in the more 
than 250-ton total operating weight of this 
atomic-electric generating plant is the fuel 
charge in the core, consisiing of 14 tons 
of natural uranium plus 165 pounds of en- 
riched “seed.” 
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API-ASME and ASME Qualified for Construction 
in Ferrous and Non-Ferrous 


Code Construction 
Materials 


Furnish MAXIMUM THERMAL EFFICIENCY 


We are specialists in the field of custom 
design, fabrication, and repair of shell 
and tube HEAT EXCHANGERS for the 
Petroleum, Chemical, and Process In- 
dustries. We welcome an opportunity 
for quoting on your requirements. 


Your Inquiries are Cordially Invited. 


TEXAS METAL 
FABRICATING COMPANY 


P. 0. Box 7567, Houston 7, Texas 
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NEW! ALL- PLASTIC 
GATE VALVE 


The newest in plastic valves is the 
Vanton “Flex-Plug” gate valve, 
which combines the no-pressure- 
drop construction of a gate valve 
with the close flow-control feature 
of a globe valve, in all-plastic PVC 
or Styrene-Copolymer construction. 
A flexible synthetic cap of Neoprene, 
Buna N, Hypalon or Kel-F Elasto- 
mer* enables the valve to handle 
abrasives, and permits process ‘flex- 
ibility plus easy replaceability with- 
out removing the valve from the 
line. 

Rated for 150-lb. service, and suit- 
able for vacuum, this valve is at 
present available in 1” and 2” sizes, 
and should have wide application 
wherever corrosives or abrasives 
must be handled. For more informa- 
tion on the “Flex-Plug” valve, write 
for BULLETIN 421. 


*Reg. trade mark of Minn. Mining & Mfg. Co. 


Reprint Available: 


Plastic Pump Handles 
Etch Solution 


Four-page article reprint describes 
how sealless plastic pump solved 
the problem of conveying a ferric 
chloride etch solution in the 
printed-circuit plant of a large 
electronic parts manufacturer. 

To obtain, write for reprint #wll 


VANTON 


Notes on Fluid Handling 


PIPE 


FITTINGS - 


VALVES 


HCl, HF and H.SO, no match 
for Sealless Plastic Poms 


tes 


Vanton sealless plastic pumps earn HCI and other conc. acids in yo Mill etch tanks at North 
American Aviation’s Columbus, Ohio, plant. 


Unique pump design means no 
acid leakage at North American 
Aviation, Inc?s Chem-Mill etch- 
ing tanks 


Two 5-gpm Vanton plastic sealless 
pumps are solving acid handling 
probiems for North American Avia- 
tion, Inc., at its Columbus Division 
jet-fighter plant in Columbus, Ohio. 
The acids—nitric acid, hydrofluoric 
acid, sulfuric acid, and hydrochloric 
acid—are used for the new Chem- 
Mill chemical etch milling process 
developed in 1953 by North Ameri- 
can. 

Main advantage of the new chem- 
ical etch-milling technique is that it 
permits fast, economical] removal of 
excess m*tal from out-of-the-way 
spots without endangering part 
strength. Presently used. on alumi- 
num tube, sheet, and forgings, its 
application is due to be expanded 
by North American to over 400 
aluminum airplane parts, including 
such things as tapered fuselage 
skins, access doors, duct skins and 
leading edges of wings and sta- 


bilizers. 


The Vanton pumps used to trans- 
fer 30% HCl and other corrosive 
acids to these etch tanks are self- 
priming, leakproof, and self-lubri- 
cating. Key to their success in han- 
dling acids is their novel design. 


HOW VANTON PUMP WORKS: 


The tubular liner is flanged and 
clamped to the exterior of the 
molded plastic pump housing by end 
plates. All fluid pumped is trapped 
between the outside surface of the 
liner and the pump housing interior, 
eliminating shaft seals and packing 
glands. Inside the flexible liner a 
rotor, eccentrically mounted on the 
pump shaft, continuously rolls the 
liquid from inlet to discharge. 

Capacities of the Vanton sealless 
plastic pump range from % to 40 
gpm. Liners and housings are made 
in a variety of plastic materials, to 
suit a wide range of corrosive, acid, 
and slurry conditions. For further 
details, write for caTALoc 101. 


VANTON PUMP 


and Equipment Corp. « Hillside, N. J. 


DIVISION OF COOPER ALLOY CORP 
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The Capaci-trol—a capacitance 
ne level position detector 


~ For single position level alarin 
or high-low level detection 


Type 2414W with sensing element installed horizontally 
The Capaci-Trol is an electronic-electric level alarm and control 
unit for detection of level position in vessels—either as single 
> Compact Construction point level detection for high or low level alarm applications 
> No Moving Parts or for high-low differential gap level detections. Units operate 
with power frequencies of 60 cycles utilizing a capacitance 
bridge circuit in conjunction with a rugged and durable 
Thyratron tube. Requiring only 110 a. c. supply voltage, the 
. Unaffected by Supply Voltage Capaci-Trol is completely self-contained and has no moving 
Variations parts. The electrical output can be used to operate solenoid valves, 
* Temperature Application Range motor starters, indicator lights, alarms, etc. All components 
From —50° F. to +150° F. of the Capaci-Trol are of the highest quality available, 
> Unaffected by Ambient Temperature insuring maximum dependability and long life. 
Changes 


. Pressures up to 2500 psi 
y Requires only 110 a. c. to operate 


AVAILABLE IN TWO MODELS 


TYPE 2408W DIFFERENTIAL GAP CONTROLLER The Type 2408W 
can be used in a wide range of conducting liquids for two-posi- 
tion control of level. Components are mounted on a plug-in 
chassis housed in a weather-proof aluminum case. Sensing ele- 
ments available in lengths from 6” to 36” which is connected to 
remote control unit with coaxial cable. Maximum differential 
gap—80% of coral length of sensing element. Minimum dif- 
ferential gap—0.5”. 
TYPE 2414W HIGH OR LOW LEVEL ALARM. The Type 2414W 
High or Low Level Alarm unit, as shown above, is designed for 
use in both conducting and non-conducting liquids. This, in Type 2414W remote case contoins 
general, includes the range from aqueous solutions to petroleum power supply, relay and lights. Thy- 
oils. Weather-proof housings are used for all components. ratron tube ond level adjustment lo- 
Thyratron tube is in head portion of sensing element, thus coted in condulet on top of sensing 
‘ requiring only standard wire in connecting to control case. element 
Type 2408W control unit featcring 
plug-in chossis. Write for Bulletin F-2408 for complete information 


IF 1T FLOWS THROUGH PIPE ANYWHERE IN THE WORLD...CHANCES ARE IT’S CONTROLLED BY... 


FISHER GOVERNOR COMPANY 


Marshalltown, lowa / Woodstock, Ontario / London, England SINCE 1880 
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WELDING... X-RAYING... 


2-inch-thick seam 
at Downingtown 


Item: Air Dryer Cylinder 
Material: Carbon Steel 
Thickness: Head, 2”—Shell, 2-5/16” 
Design Pressure: 3200 psi 
Hydrostatic Test Pressure: 5400 psi 
Design Temperature: 450° F. 
Stamping: National Board and ASME 


X-rayed and stress relieved. Inspection by purchaser and Hartford. One 
of 8 identical units. The rest of our plant equipment is geared to our 
capacity for welding 2-inch-thick material and lifting 80 tons. Write for 
bulletins; illustrating Downingtown equipment and experience. 


Downingtown Iron Works, Inc. 


105 Wallace Ave., Downingtown, Pennsylvania 
division of PRESSED STEEL TANK COMPANY Miwoukee 


Branch offices in principal cities 
HEAT EXCHANGERS—STEEL AND ALLOY PLATE FABRICATION 
CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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Noted and quoted 
(Continued from page 6) 


the numerous functions with which the 
Commission is now charged were sepa- 
rated out in normal elements of our 
society and government, some other 
serious problems would be in the ser- 
iousness of their impact. Take as an 
example the recent nationwide dis- 
cussion on fall-out and radiation effects. 

Here again, the trouble comes, I 
think, from the Atomic Energy Com- 
mission’s having too many functions 
under ‘ne head. It is most difficult for 
those who make and test bombs to 
be as well the arbiters of the health 
hazards that these produce and in 
addition to have to pass final judg- 
ment and enforce controls. 

The U.S. Public Health Service 
watches over health hazards to the 
nation except atomic energy. 

The Department of Defense is 
charged with all weapons development 

except nuclear weapons. 

The Federal Power Commission is 
concerned w th all aspects of power— 
except nuclear power. 

The Department of Commerce both 
stimulates and controls commercial 
development—except atomic applica- 
tions. 

And so on through the other de- 
partments of government. 

In each case the normal extension 
of the functions of these permanent 
aepartments to include their proper 
concern with atomic energy is inhibited 
by the overriding mandate with which 
the Commission is charged 

It can be freely admitted that cer- 
tain government agencies may not be 
able, at the present time, to discharge 
these duties as well as the AEC. 

But the way to correct this is to 
strengthen them to enable them to take 
over the extension of their normal re- 
sponsibilities, not to weaken them by 
perpetuating a special agency to do 
part of their job. 

It is our government's stated policy 
to stimulate industry's role in the de- 
velopment of atomic energy application, 
yet there are still major stumbling 
blocks in getting the necessary fresh 
information initially to the potential 
contribution . . . 

Fresh information is necessary to get 
the idea that establishes the “need to 
know” that opens the door to fresh in- 
formation. And so the tiger chases 
its tail around the tree. 

If the responsibility of the develop- 
ment of nuclear weapons and nuclear 
power were separated in a clear-cut 
fashion, then surely at least some of 
the secrecy attached to bombs would 
not flow over and obscure the power 
area. A freer flow of fresher informa- 
tion should certainly result in stimulat- 
ing a greater contribution from indus- 
try. 

Separation of other parts of the 
atomic energy program and delegation 
to other departments would have a 
similarly desirable effect of reducing 
the need for secrecy in a number of 
areas. 

Another part of the effect of over- 
centralization and control is the conirol 
that the Commission is gaining in re- 
search and education. And this is not 
only in a limited area of nuclear energy 


(Continued on page 12) 
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How “ Containerization 
Cuts Waste Disposal Costs 


Partial List of 


USERS 


Allied Chemical & Dye Corp. 
American Viscose Corp. 
Celanese Corp. of America 
Columbia Sou. Chemical Corp. 
Dow Chemical Co. 

E. I. Du Pont 
Eli Lilly Co. 
International Min. & Chem. Corp. 
Koppers Company, Inc. 
Merck & Co., Inc. 
Monsanto Chemical Co. 
National Aniline Div. 
Nat. Petro Chemical Corp. 
Pennsylvania Ind. Chem. Corp. 
Rohm & Haas Co. 

Tenn. Products & Chem. Corp. 
Texas Eastman Company 
Wallerstein Co. 
Whitmoyer Laboratories, Inc. 
Wyandotte Chemical Co. 


In the Chemical Industry 


One-Man Dempster-Dumpster System 
Handles Waste Disposal For Entire Plant. 


Economical disposal of chemical-plant waste and improved 
“housekeeping” are the rewards of “Containerization.” Clean, big- 
capacity Dempster-Dumster Containers placed at inside and outside 
points of accumulation provide enclosed, fire-proof, scatter-proof 
storage for waste. One man, driving a truck-mounted Dempster- 
Dumpster, picks up, hauls, empties and returns each Container. The 
savings are obvious . . . improvement in plant cleanliness is astonish- 
ing! You may purchase your own system, or the Dempster-Dumpster 
Contract Hauler in your area will place Containers in your plant and 
empty them for a nominal fee. 


WRITE TODAY 
for your free copy of: “How to Cut Waste Disposal Costs” or, 
write for the name of the Dempster-Dumpster Contract Hauler in 
your area. 


DEMPSTER BROTHERS, Knoxville 17, Tenn., Dept.CH-1 


“Containerized” waste 
is pick 
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Announcing 
our new name 


ELLICOTT 


FABRICATORS, INC. 
formerly NOVELTY STEAM BOILER WORKS, INC. 


Out of fifty years of experi- 
ence comes a new name in 
metal fabrication. Ellicott 
specializes in fabricating un- 
fired pressure vessels, hot 
water generators, storage 
vessels, heat transfer:equip- 
ment, special metal fabrica- 
tion. Ellicott offers a 
complete line of metal and 
non-metal linings, including 
the latest plastic linings that 
resist corrosion even under 
high temperatures. 


Specity ELLICOTT 
THERE'S NO EQUAL 


ELLICOTT 


FABRICATORS, INC. 


SUBSIDIARY OF 
ELUICOTT MACHINE CORPORATION 


| 


MOT WATER GENERATORS STORAGE TANKS SPECIAL LININGS SPECIAL FABRICATION 


Representatives in Major Cities 
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Noted and quoted 
(Continued from page 10) 


but inevitably tends to move into other 
fields ... 

These controls come unwittingly, 
perhaps. They accompany the much- 
needed assistance that «universities are 
receiving from the AEC to purchase 
the expensive machines needed for 
much of modern (especially high 
energy) physics and to assist in the 
development of educational patterns in 


| nuclear sciences and technology. 


Here again the separation of AEC 
functions and putting them where they 
belong would help to insure that the 
danger of a single control that tends 
to freeze patterns of education and 
fix research aims would be avoided. 

The Atomic Energy Commission is 
the only agency of government which 
can subsidize the expensive facilities 
for high energy research. This has 
tended to result in an unhealthy con- 
centration of such facilities in national 
laboratories and some other Jabora- 
tories under more indirect AEC control. 

Inevitably this causes a gravitation 
of the most competent. physicists from 
widely scattered universities—where 
the students are—to the concentration 
points—where the facilities are. 

This is an undesirable trend, for if 
it goes on, students will be forced to 
migrate to these establishments; there 
will be a gradual usurping of the func- 
tion of the universities and ultimately 
the commission might have to grant 
degrees. 

I have touched only on a few items 
and yet in every one of the cases I 
have mentioned, it must be admitted 
that the Commission has made at least 
a gesture of delegation to other groups. 

The National Academy of Sciences 
has brought out a report on radiological 
hazards. 

The universities have been assisted 
and brought into the national labora- 
tories in various ways. 

Industrvy—at least certain segments 
—has worked extensively for the AEC. 
And there are others. 

The important thing is that here 
already is the experience which could 
be used to segment AEC’s over-many 
functions—we have already a_ blue 
print for the delegation of functions 
so that AEC could get out of much 
of its business smoothly without inter- 
ruption of the work if it can be allowed 
to relinquish control. 


In summary, and with the utmost ad- 
miration for the extraordinary substan- 
tive accomplishments of the men who have 
worked for AEC, I would like to suggest: 


@ That our congress moves positively to 
apportion out the operational and fiscal con- 
trol of the AEC functions to the several ap- 
propriate permanent agencies of the govern- 
ment. 

@ That the high level of performance in 
urgent development which AEC hes set need 
not be impaired by this action. 

@ And that, if this is done, the tremendous 
impact of nuclear energy on our whole so- 
ciety would not be subject to the inevitable 
hazards that accompany over-centralized con- 
trol—over-centralized control which otherwise 
may have adverse effects on education, free- 
dom, free, flexible and varied patterns, econ- 
omy based on fair imaginative competition, 
and government based on an informed public. 
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Have safer lines with 
less maintenance... 


INSTALL 

LAPP TUFCLAD, 
SOLID CHEMICAL PORCELAIN ARMORED 
WITH FIBERGLASS-REINFORCED PLASTIC 


The extra margin of safety essential to many process plants where protection of personnel, 
equipment and product is vital is assured by the bonding of TuFcLaD fiberglass-reinforced 
plastic to Lapp Chemical Porcelain. Strong fiberglass fabric is impregnated and bonded in 
multiple layers to the porcelain with an Epoxy resin of high strength and chemical resistance. 
It cushions accidental blows—acts as an insulator against thermal shock—and because 
TUFCLAD is so strong and tough, it will hold operating pressures even when porcelain is 


damaged by accident. Specify Lapp Turctap Chemical Porcelain and enjoy the purity and 
corrosion resistance of a solid porcelain system with extra security from TUFCLAD armor. 
Y-Valves, as shown, and Angle Valves are available in Lapp TUFCLAD Chemical Porcelain 
in 42”, 1”, 1%”, 2”, 3”, 4” and 6” sizes. Also safety valves, flush valves, plug cocks, 
pipe and fittings (to 8” diameter) and special shapes. 


WRITE for description and specifications. 
Lapp Insulator Co., Inc., Process Equipment 
Division, 435 Chestnut St., Le Roy, N. Y. 


CHEMICAL 
PORCELAIN 
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letters 
to the editor 


Saline Water Coverage Leaves 
Bitter Taste 

The recent Saline Water Sympos- 
ium (Washington, D. C., sponsored 
by the Office of Saline Water, Dept. 
of Inter. and Natl. Res. Council) was 
an excellent high level scientific affair, 
with good papers and important dis- 
cussion both on the floor and in the 
corridors. I feel certain it greatly 
stimulated all those present, and that 
important advances will be made as 
the result of fertilization of 
ideas. 

The conference demonstrated 
that the technical and scientific pro- 
gram of the Office of Saline Water 
has been well conceived and executed. 
Two distinct types of novel distillation 
pilot plants (Hickman’s and Badger’s ) 
are actually constructed and under test 
at 2 Harbor Island, North Carolina 
experimental facility. A large labora- 
tory freezing unit is in operation at 
the Carrier Corporation in Syracuse. 
It is in my opinion a truly astounding 
advance to have engineers of the cali- 
ber of Badger seriously propose dis- 
tillation process water costs of 25¢ per 
1,000 gallons. This is within the ulti- 
mate target range. Of course Badger 
is probably optimistic; many of us 
think his figures are low, but everyone 
should consider that engineers are at 
least seriously debating about cost fig- 
ures that are near the target. 

The symposium also indicated that 
the program of the OSW has stimu- 
lated industrial interest and activity on 
desalinization. On the Pacific Coast 
a large utility is setting up a combined 
power generating and desalinization 
plant. At the other end of the picture, 
possibly the most important outcome 
of the OSW program may well be a 
real breakthrough in the way of a 
novel approach to this: whole problem, 
conceived by one of the scientists who 
started work on the problem because 
of OSW stimulus. 

And all of this has been done by 
OSW with a very modest budget—a 
few hundred thousand a year. Except 
for the pilot plants, which were na- 
turally expensive (a couple of hundred 
thousand each—certainly not jet plane 
or missile money), the money was 
parcelled out a few thousand here 
and there. 

Much of the above was completely 
missed or ignored by the lay press. 
Their reports completely and _ totally 
missed (1) the spirit, and (2) the sig- 
nificance of the meeting. 

In my opinion the greatest misun- 


cross 


also 


derstanding arose from the attention 
given by the press to individuals and 
groups claiming even lower costs for 
demineralized water produced by their 
systems, but making such claims in the 
absence of supportive data. This situa- 
tion was further compounded by the 
emphasis given by the press to the 
fact that these persons claiming 
such low figures had not been asked 
to participate in the symposium. 

Granted that this meeting was on a 
subject of wide interest, it is deplor- 
able that it had to be depicted as one 
around which such claims and coun- 
terclaims were associated. 

One of the ill effects of this will be 
that the layman and the Congressmen 
cannot help but end up with the idea 
that the OSW program has _ been 
poorly carried out and has accom- 
plished nothing. Agents of the USSR 
could not do a better job of misrepre- 
sentation of the facts in such a way 
as to degrade U.S. efforts. Thus, be- 
cause of poor reporting, the next Con- 
gress will probably end up wrangling 
around about the OSW program, in- 
stead of supporting it adequately. A 
real success in this area, with proper 
publicity, would be a greater achieve- 
ment than Sputnik, since all of the 
most critical political areas would be 
tremendously benefited by an increased 
supply of water. 


State College, Pa. 


Arthur Rose 


Pollution Control Is Your Job 
You have performed a real service 
in publishing the recent Engineers 
Joint Council policy statement on “Air 
Pollution and Its Control” (CEP, 
November, 1957, p. 146). Every 
chemical engineer should read this 
statement. This is the most reasonable 
and weil-presented statement of the 
problem I have ever read. This is 
particularly true of the list of eleven 
principles, the last of which should be 
brought home to every engineer: 


it is the responsibility of the engineering 
profession to participate vigorously in the field 
of air pollution control. 

Two of the statements covering the 
engineer’s function also bear repeat- 
ing : 

in view of air pollution causes and effects, 
and the technical nature of its control, the 
engineering profession is qualified and is duty 
bound to contribute substantially to the con- 
trol of air pollution. 

Engineers are involved, through research, 
development, design, construction, installation, 
operation, and maintenance, in activities that 
bring into being man-made sources of air 


pollution. 
W. L. Faith 


San Marino, California 


Rifle Practice School 

With reference to your editorial 
in the October issue of CEP (p. 459) 
proposing that the abandoned oil shale 
demonstration plant at Rifle, Colorado, 
be used as a training ground for fu 
ture chemical engineers: 

Knowing the Rifle installation inti- 
mately, I believe that certain of these 
facilities could be adapted to practice 
school training. The combination of 
housing arrangements with plant oper- 
ation facilities certainly appears to 
make this a natural practice school. | 
am referring particularly to the pre- 
pilot plant laboratories and supporting 
analytical laboratories. Whether the 
experimental mine and the refinery 
would be adaptable, in view of their 
more specialized nature for oil shale 
processing, is less certain. However, 
these latter installations could, of 
course, be made available to industry 
for further oi! shale experimentation. 

It would be quite novel to utilize the 
development area and plant facilities 
of this vast new process industry—oil 
shale processing—for the training of 
future engineers for this industry, as 
well as for other process industry 
positions. 

Charles H. Prien 
Denver, Colorado 


Valuable Wall Chart 
Trilinear Chart of Nuclides, 2d ed. W. 
H. Sullivan, Oak Ridge National Lab- 
oratory and Technical Information 
Service, Atomic Energy Commission 
(1957), 3 p. text; 6 p. charts, $2.00. 
Reviewed by C. E. Stevenson, 
Atomic Energy Division, Phillips Pe- 
troleam Company, Idaho Falls, Idaho. 
This publication represents a care- 
fully conceived and well-executed ef- 
fort to arrange logically and conven- 
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iently the available and commonly use- 
ful nuclear data on the over 1,200 
isotopes of the chemical elements. Its 
form—that of a hexagonal pattern— 
is a little difficult to grasp initially, 
particularly for one who has been used 
to the conventional rectilinear arrange- 
ment of similar data presented on the 
Seaborg and General Electric charts. 
However, after a short period of use 
of the trilinear chart, its advantages 
become apparent relative to the other 
arrangements, and facility in its use is 
rapidly gained. 

This reviewer cannot attempt to 
assay critically the data presented, but 
a hasty spot check of a few items in- 


(Continued on page 26) 
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Now: the SBA-Kelliogg way to 


AGHIY 


FROM NATURAL GAS OR NAPHTHA 


Through special arrangement 
with Societe Belge de l’Azote 
(SBA), The M. W. Kellogg Com- 
pany now can provide a continu- 
ous acetylene production process 
using naphtha or natural gas as 
feedstock. This improved process 
promises economies and results 
previously not obtainable. 


Revolutionary Burner 


The heart of this process is the 
SBA-developed burner. Easy to 
control, and requiring only mini- 
mum attention, it is stable and 
operates continuously —produc- 
ing a constant yield. The forma- 
tion of coke and tarry materials 
in the burner is virtually non- 
existent. Any trace of these ma- 
terials is automatically removed 
by special separation equipment. 


Kellogg Cooperation 
Through cooperative research and 


development by SBA and Kellogg, 
considerable engineering infor- 
mation has been developed on 
both the pyrolysis and purifica- 
tion systems. The results of this 
joint effort, available only from 
Kellogg, assure accurate and thor- 
oughly reliable plant designs. 


Process Highlights 
Using naphtha feedstock, a wide 
range of ethylene to acetylene 
ratios may be achieved. This per- 
mits simultaneous production of 
ethylene and acetylene with great 
flexibility. In the case of natural 
gas feed, acetylene is the primary 
product—with negligible quanti- 
ties of heavy impurities. If de- 
sired, the plant can be designed 
to operate on either feedstock. 


Acetylene Purification 
In the process train, the heavy 
acetylenes and hydrocarbons are 


removed first, leaving a stream 
containing acetylene and lighter 
materials. By using an SBA- 
developed ammonia absorption 
system, acetylene and ethylene 
are recovered from hydrogen and 
the other products of combustion, 
which in themselves are valuable 
by-products. The acetylene, 
99.5% pure or higher, and ethyl- 
ene are stripped from the am- 
monia. Ammonia makes this 
process safer than others because 
of its depressing effect on the ex- 
plosibility of acetylene. 


For More Information 
Chemical companies and petrol- 
eum refiners interested in utilizing 
this advanced acetylene produc- 
tion process are invited to discuss 
their specific needs in person with 
The M.W. Kellogg Company. 
Please address inquiries to the 
Chemical Process Division. 


CHEMICAL PROCESS DIVISION 


The M. W. Kellogg Company 


711 THIRD AVENUE, NEW YORK 17,N.Y. 
A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Co. Lid., Toronto « Kellogg International Corp., London « Kellogg Pan American Corp., N.Y . 


Sectete Kellogg, Paris « Companhia Kellogg Brastletra, Rio de Compania Kellogg de Venezuela, Caracas 
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This is a “Plagiogramma,” just one of 
hundreds of intricate particles that, 
together, make Celite diatomite such 
an effective filtration aid. Under the 
microscope, this ““Plagiogramma” be- 
came a “caterpillar.” 


What's this “caterpillar” got to do 
with lower filtration costs? 


‘a particle of CELITE 


that covers more 


Assures highest purity 
in pharmaceuticals 


Among the many important 
uses of Celite diatomite filter 
aids in industry today is the 
vital part they play in the pro- 
duction of life-saving antibi- 
otics. Not only does Celite 
safeguard the purity of aureo- 
mycin, streptomycin and other 
pharmaceuticals; they also pro- 
vide substantial cost savings 
that permit wider usage of 
these wonder drugs. 


: 
is 
Mig 
: 
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Gives appetizing sparkle to syrups, 
jellies and other foods 

Many food processors make an impor- 

tant sales plus of the outstanding brilliance 

that Celite provides. Celite also helps 

increase juice yields as a pressing aid. 


Provides greater clarity in varnish, 
lacquer and shellac 

Celite filtration provides the high degree 

of clarity required in clear finishes. Celite 

is also widely used by the paint industry 

as a flatting agent and pigment extender. 


Celite helps control pollution through 
removal of suspended solids from plant 
waste waters. Celite treatment often per- 
mits plants to reuse this water. 


-the diatomite filter aid 


filter surface per pound 


chemical properties of each grade will never vary. 

In addition, from Celite’s full line of filter powders 
you can select the one grade that will give you the 
clarity you need at the highest flow rate. 


THAT's RIGHT. Celite* is the diatomite that 
gives you superior clarification at fast flow rates PLUS 
lower wet density. And lower wet density simply 
means greater surface coverage per pound of Celite. 


Which means substantial savings to you, for 6 bags 
of Celite will actually do the work of 7 bags of 
other diatomites. 

And Celiteis uniform. Every pound of itcomes from 
Lompoc, California, the world’s largest and purest 
diatomite deposit. Here, J-M technicians process 
and grade it so that no matter which convenient 
J-M warehouse you order from, the physical and 


So if filtration belongs in your processing opera- 
tions, it will pay you to call in your local J-M Celite 
engineer. Backed by Johns-Manville’s research facil- 
ities and years of practical diatomite experience, he 
can help you with your filtration problems. Call him 
today or write Johns-Manville, Box 14, New York 
16, New York. In Canada, write 565 Lakeshore 
Road East, Port Credit, Ontario. 


*Celite is Johns-Manville’s registered trade mark for its diatomaceous silica products. 


Johns-Manville cevite aips 
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Protects communities from 
contaminated plant waste 


STORAGE HOPPER 
(GRANULAR SOLIDS) 


SK FIG. 254 
WATER JET 


MIX SOLIDS WITH LIQUID, CONVEY SLURRIES 
with this SK “Hopper Type’’ Water Jet Eductor 


SK’s Hopper Type Eductor, shown above and at left, will mix 
solids with liquid and convey slurries conveniently and at low cost. 
See box below for types of granular solids currently being handled. 


An inexpensive unit, this light-weight eductor is easy to install, 
simple in construction with no moving parts, requires little 
maintenance, and provides efficient service over long periods. In 
operation, pressure water, issuing through the nozzle, entrains 
granular solids from the hopper and discharges through discharge 
piping. Agitating jets keep material moving down into the eductor. 

Used in the petroleum industry, in chemical processing and food 
processing plants, the hopper eductor has proved to be extremely 
satisfactory in handling the materials (bulk densities noted) 
listed below and others. 

For full details on Hopper Type Eductors including sizes, 
capacities, ratios, water consumption, materials of construction, 
write to SK for Bulletin 2M. 


SK Fig. 254 Hopper Type Water Jet Eductor 


Borax (50-55) Fly Ash (35-40) Sawdust, Dry (13) 
SK HOPPER ED TORS ARE BEING 
gases Charcoal (18-28) Rosin (67) Soda Ash, Light (20-35) 


USED CURRENTLY TO HANDLE THE Diatomaceous Earth (10-20) Salt, Granulated (45-51) | Sodium Nitrate, Dry (80) 
Lime, Pebble (56) Salt, Rock (70-80) Sulphur, Powdered (50-60) 


FOLLOWING MATERIALS (Approx. 
i ee Lime, Powdered (32-40) Sand, Damp (75-85) Wheat (48) 
Suk © in Pas ) Mash (60-65) Sand, Dry (90-100) Zinc Oxide, Powder, Dry (10-35) 


Schullé and Koerling 


ROTAMETERS & FLOW INDICATORS: Ask for Condensed Bulletin M-1 
COMPANY 


MANUFACTURING ENGINEERS SINCE 1876 
2245 State Road, Cornwelis Heights, Bucks County, Pa. 


VALVES: Ask for Condensed Bulletin V-1 
HEAT TRANSFER APPARATUS. Ask for Condensed Bulletin HT-1 
GEAR PUMPS: Ask tor Bulletin 17-A 
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Supply, Training, Use of Engineers Continue as Major Issues 


NEWS PLUS INTERPRETATION sexe 


Quality rather than quantity, emphasis on graduate training aid, efforts 
of legislators to formulate schemes for channeling the technologists’ 
efforts for greater defense effectiveness, and the pros and cons of federal 
aid to colleges and to students are seen as key factors in the great issue 


of the present time: what is our 
technologic effectiveness ? 

“We have always been short of high 
quality engineers and scientists,’”’ said 
retiring A.I.Ch.E. president J. Henry 
Rushton at the recent Annual Meeting 
of the Institute in Chicago. 

“In this connection, we must realize 
that the key to our engineering and 
science future is in the university. 

“As professional people,” Rushton 
continued, “we have the obligation to 
work in any way we can to strengthen 
our educational system in terms of 
quality. Some universities have win- 
ning football teams as a result, I 
hear, of alumni presures. Cannot 
pressures also be put on University 
boards and State legislators for quality 
university instruction?” asked Rush- 
ton. 

F. L. Hovde, president of Purdue, 
speaking with Rushton, advocated 
that “we should take steps at once 
to provide what is required to enable 
up to 20 per cent of our best graduat- 
ing engineers to go on for their 
master’s, and at least one-quarter of 
these to take their PhD’s. The engi- 
neering societies must support a real 
drive for the improvement and expan- 
sion of our graduate schools of engi- 
neering at this time for two primary 
reasons: In almost every branch of 
technology our engineers are already 
working with problems on the fringes 
of present-day knowledge. Then, too, 
we are in a race for scientific and 
technical superiority with a formid- 
able opponent. 


FEDERAL AID TO EDUCATION ... 
A COMPLEX COMPLEX 

President Eisenhower’s proposal for 
10,000 undergraduate scholarships an- 
nually for the next four years (build- 
ing up to a total of 40,000 in that 
period) is meeting mixed response. 
The proposal is so worded that schol- 
arship preference would be given to 


those high school graduates already 

well-grounded in science and mathe- 

matics, which would seem to help in- 

crease the number of students in at- 

tendance in engineering schools. 
Some, however, feel that aid in this 

direction is “putting the cart before 

‘ 


the horse.” One taking this view is 
Clark A. Dunn, v-p of the National 
Society of Professional Engineers in 
charge of educational matters. Dunn, 
acting as a spokesman for NSPE, feels 
that aid should be directed first toward 
improving and expanding the facilities 
and staffs of the universities and col- 
leges, rather than opening the doors to 
larger numbers of students. Dunn also 
comes out for quality rather than 
(Continued on next page) 


For the Development of the Individual 


“A.L.Ch.E. is dedicated to the development of the individual,” 
said retiring president J. Henry Rushton at the recent Annual 
Meeting in Chicago. Rushton added at one point, “There is one 
lesson from the past which we must not fail to learn and remember : 
in every achievement it has been the ability of an individual 
person which has sparked the new idea, or the new application, 
or the new technique, and it is on the development of the individual 
that we must rely for good work in the future.” 


DuPont Patents Linear Polyethylene, Begins 
Licensing 

A composition-of-matter patent covering linear polyethylenes 
has been assigned to DuPont by Arthur W. Larchar and Donald C. 
Pease. Patent number is 2,816,883, date of application August 2, 
1951 ; date of issue December 17, 1957. 

Under patent law, such a patent entitles DuPont to license 
all producers of the linear material, regardless of processes used 
for manufacture. DuPont has announced its intention to begin 
licensing at once. If the validity of the patent is questioned, it 
would come about through refusal of producer to accept licensing, 
and legal action by DuPont. Precedent in such a case might be 
the I.C.I. patent on non-linear polyethylenes, held successfully 
for its full legal life. 


Another NDRC or OSRD Not in Works 


The Administration does not favor resumption of the type 
of scientific R & D direction and coordination employed during 
World War II. This is the opinion of one of the former top 
leaders in NDRC and OSRD, executive agencies established by 
F.D.R. 


Grace—50 Million More Pounds of Polyethylene 


U.S. productive capacity of high density polyethylene has 
jumped upward by 50 million lb./yr. with the successful start-up 
of Grace’s Baton Rouge, La., plant, said to be the largest single 
unit now in operation. 
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quantity. 
tures for additional graduate fellow- 
ships, supporting funds for graduate 
schools, and the increase in appropria- 
tions provided for the National Science 
Foundation. 


He praises the plan’s fea- 


EJC’s EMC OSJECTS 


The Engineering Manpower Com- 
mission, on the other hand, objects to 
Federal aid to education on a basis of 
broad principle. In an open letter, 
dated December 17, to James R. Kil- 
lian, Jr., special assistant to the Presi- 
dent for Science and Technology, 
EMC’s chairman G. E. Arnold said: 
“We find little enthusiasm in the engi- 
neering community for the launching 
of a Federal undergraduate scholar- 
ship program. Industrial and private 
attention to financial support of higher 
education is at an all-time high, and 
with the increased participation of 
these sources it would indeed be re- 
grettable to discourage them and re- 
verse this trend. This will inevitably 
occur should the Federal Government 
start allocating funds for the same pur- 
poses.” 

Arnold’s letter, which incidentally 
was signed also by H. A. Meyerhoff, 
executive director of the Scientific 
Manpower Commission, goes on to 
“favor programs directed toward in- 
creasing the quality of graduate stud- 
ies in engineering and science.” 

The problem of diversion of young 
engineers and scientists, “many with 
impressive educational and profes- 
sional backgrounds,” from technical 
pursuits by “military procurement laws 
and regulations” was commented upon 
as follows: 

“We strongly recommend... 

1. The suspension of induction for 
military service of engineers and 
scientists .. . 

2. The release from the military of 
engineers and scientists not being util- 
ized in their professional capacities, if 
they request such release. 

3. Revision of ROTC assignment 
procedures to give priority for brief 
active duty training periods to engi- 
neering and scientific graduates .... 

4. Development of a truly Profes- 
sional Service for career engineers and 
scientists in the uniformed military 
services .. .” 

EMC then finally maintains, in the 
Arnold letter, that “the country has 
now the engineers and scientists neces- 
sary to accomplish the immediate task 
before us and we need only to develop 
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and implement policies and plans to 
properly administer their talents.” 


TECHNOLOGISTS’ EFFORTS TO BE 
RIGHTLY DIRECTED? 

With Congress convened and Wash- 
ington alive with concern regarding 
how best to get our nation’s scientific 
and engineering strength out in front 
again, many plans are being discussed 
that have to do with making certain 
that our scientists and engineers are 
employed in such manners, on such 
projects, and in such strength as to 
bring about results in fields deemed 
necessary for our national security. 

Senator Styles Bridges (N.H.) is 
ranking Republican in the U.S. Senate 
for the newly convened Congress. How 
the Senator feels with regard to the 
best employment of scientists and engi- 


neers is no doubt of some import. In 
the October 19 issue of Human Events, 
a publication issued by Frank C. Hani- 
ghen of Washington, D. C., an article 
by Senator Bridges appears which con- 
tains, in substance, the following: 
... “Since World War II we have 
made the fundamental mistake of al- 
lowing many of our scientific programs 
to be dictated by the wishes and special 
interests of the scientific hierarchy. 
We have allowed the experts to be on 
‘top’ and have not kept them on ‘tap’ 
as they should be.” , 
Senator Bridges then goes on to re- 
view the cases of the development of 
the hydrogen bomb and the nuclear- 
powered submarine as exemplifying 
his point. He summarizes his belief 
that scientists have been too influen- 
tial, and reaches a preliminary con- 


Lower Discount Rate Hei!pful, 
Rigidity of Labor Costs Dangerous 


The recent action of the Federal Reserve in lowering the dis- 
count rate on money available to banks from 314 to 3% will 
prevent the present downturn of business from becoming cumula- 
tive, according to former Reserve chairman Marriner C. Eccles, 
speaking before the recent Annual Meeting of A.I.Ch.E. in Chicago. 
Rigidities in the economy, however, will make unlikely any im- 
mediate reduction in the cost of living or in prices generally. 


As a primary factor in this “rigidity,” 


Eccles pinpointed the 


increasing share of the national income which has, in recent years, 
been secured by organized labor. According to a recent survey 
by the Twentieth Century Fund, said Eccles, total wages and 
salaries were 50% of the national income in 1929 and 73% 
of it in 1955, whereas dividends decreased over the same period 
from 5.8 to 3.9% of that income. “Unfortunately,” he went on, 
“the economic facts of life are such that all the economy has to 
divide is the goods and servicés which it is able to produce—and 
not the amount of money it could create, which is, of course, 


limitless.” 


The speaker took issue with a recent Presidential statement 
that an adequate defense was more important than a balanced 
budget. A deficit should not be permitted solely for the purpose of 
maintaining an adequate defense program, if the effect of so 
doing is inflationary. It would, in his opinion, be more in accord 
with a stable money policy to increase taxes or to reduce other 


expenditures. 


Turning from the domestic scene, Eccles voiced criticism of 
our recent policy vis-a-vis the Communist world. The more than 
$60 billion we have spent on economic and military aid have, in 
his view, only contributed to a deterioration in our world posi- 
tion, and have gained us neither friends nor influence. Eccles 
called for an end to our policy of refusal to recognize Red China, 
and advocated a stronger effort to change our attitude toward 
the Communist world, including increasing person-to-person con- 
tacts with the people behind the Iron and Bamboo Curtains. 


Medal ond Award for Scientific Contribution? 


“A Congressional Medal for Science” will be proposed at the 
present session of Congress by Rep. James C. Auchincloss (N.J.) 
according to the Congressman. Aimed at stimulating significant 
scientific developments, the meda!, accompanied by a $50,000 tax- 
free cash award, would be awarded by a House-Senate committee, 
after screening candidates nominated by the President, Vice- 
President, cabinet officers, and members of Congress. 


clusion that it doesn’t take a scientist 
to provide the answers to questions 
about national policy with respect to 
scientific advances relative to the 
Soviets. 

“It appears as though the ‘experts’ 
have had their day and it is time to 
return to the people the people’s busi- 
ness,” continues the Senator. 

“The average American wants to 
stay ahead of the Soviet in weapons. 
The only way to do this is to work 
at it. 

“It is now up to the President, or, 
if he does not, to the Congress, to 
begin to assume the responsibility for 
the direction of our scientific effort. 
This is a job for our elected officials 
and not for our PhD’s. 

“The time has come, not to ask our 
scientists what to do, but to tell them 
what must be done. The entire history 
of scientific development indicates that 
technological breakthroughs are in di- 
rect correlation to the amount of time 
and money expended. 

“We need a ballistic missiles coordi- 
nator. Not a scientist, but an adminis- 
trator who will be given the job to do 
and an overriding priority in man- 
power, material, and money to get the 
job done. Any programs now in exis- 
tence or contemplated which interiere 
with the rapid completion of this task 
must be curtailed or abolished. 

“Scientific groups must be organ- 
ized under the leadership of this ad- 
ministrator and all different ap- 
proaches to the solution of the prob- 
lems must be pursued simultaneously, 
as was done in the case of the atomic 
bomb. In this way we can compress 
the normal progress of years into 
months. Political partisanship has no 
place in this program. Money is no ob- 
ject when national security is at stake, 
though it must be fairly stated that if 
many projects now dissipating our ef- 
fort were abolished, the balance sheet 
would be on the plus side. 

“The type of program which I am 
suggesting is not a regimentation of 
American science. It is merely a de- 
mand—which will be answered enthu- 
siastically by our physicists, chemists, 
and engineers—that in our country’s 
obvious hour of need they lay aside 
their preferable pursuits and produce 
the necessary instruments to protect 
us all. This is nothing more or less 
than other vast segments of our so- 
ciety are called upon to do constantly.” 

Senator Bridges then concludes: 
“This, therefore, is the greatest politi- 
cal decision of our time. Are we going 
to continue to allow the ‘experts’ to 
stay on ‘top,’ or are we going to insist 
that their specialized talents be ‘tap- 
ped’ by the people of the United States, 
so that this country will survive?” 


Process Control Group Surveys Ch.E. Education 


More and more firms are 


setting up 
application of advanced control systems theories, but are 


units to study 


special 
hindered 


by extreme shortage of systems-trained personnel with chemical process 
backgrounds. Questionnaires sent Ch.E. educators by A.I.Ch.E.’s Process 


Control Educational Subcommittee 
which requires decisions, imple- 
mentation. 


“The colleges,” states the group's 
preliminary report, “face a tremendous 
problem in presenting such courses be- 
cause of the following: tight present 
curriculum, difficulty in setting proper 
mathematical level for presentation, 
shortage of instructors, lack of com- 


found the training problem one 
puting and demonstration equipment, 
and need for problems and examples of 
applications in the chemical processing 
field.” 

The subcommittee is made up of 
both educators and industry specialists. 
CEP will cover the report in detail 
next month, 


Polypropylene Race—Hercules, Montecatini 


on Stream 


Montecatini of Milan, Italy, has announced current produc- 
tion at their Ferrara plant as being at the rate of 15 million lb./yr. 
Meanwhile, Hercules Powder, first into production on this side 
of the water, says it will be turing out 20 million lb./yr. of poly- 
propylene in early 1958. Price for Hercules’ initial distribution: 


65¢/lb.; Montecatini’s is 
rulings. 


U.S. sales campaign 


yet to be set on 
Present price for deliveries in Italy is equivalent to 
Montecatini launched, at the time of the Chem Show, a 
with 


basis of customs 


evaluation samples. High purity 


propylene for Hercules’ Parlin, N.J., plant will come from a 
new petrochemical plant at the Marcus Hook, Pa., refinery of 


Sinclair Refining. 


Other U.S. companies known to be consid- 


ering polypropylene are DuPont and Standard of Indiana. In 
Europe, Farbwerke Hoechst, Frankfurt, Germany, is said to be 
estimated capacity between 


ready with a commercial-scale plant 


15 and 20 million Ib./yr. 


As Others See Us? 


“For instance, right now, do you think the Russians ore fooling around with a 
regional get-together of metallurgical engineers?’ 


Drawing by Dedini, © 1957 The New Yorker Magazine, Inc. 
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Wilson Calls for Two-Way 
Responsibility 


Management responsibility for the 
welfare and contentment of profes- 
sional employees is not a one-way 
street, proposed Robert E. Wilson, 
Chairman of the Board of Standard 
Oil (Indiana), at A.I.Ch.E.’s recent 
Chicago Annual Meeting. Good work- 
ing conditions, adequate compensation, 
freedom from menial or excessively 
routine tasks—all these things are de- 
served by the average professional. 

On the other hand, engineers and 
scientists in the employ of a firm, said 
Wilson, should recognize their re- 
sponsibilities to management. Among 
the responsibilities cited by Wilson 
was the realization, on the scientists’ 
part, that their company is engaged in 
a competitive struggle. Particularly if 
involved in research, they may well 
spot new trends sooner than manage- 
ment. 


Technical Aid to Underdeveloped Countries 


The number of American technicians working on technical assistance 
projects in underdeveloped countries is expected to be cut over the next 
two years, according to present Administration plans. At a recent A.I.Ch.E. 
panel discussion on “Engineers Overseas—an Important Phase of a Post- 
war Trend” the demand for the technical know-how of the United States 


was predicted to be a continuing 
one. The present difficulty in get- 
ting highly trained personnel cap- 
able of operating effectively in other 
lands is a problem which would be 
accentuated, rather than eased, by 
the new policy. This is a problem 
which affects the chemical engineer, 
since more members of the profes- 
sion than ever, with other special- 
ized training, will be needed if and 
when the Administration’s policy 
shifts back to more aid instead of 
less. 

The thirst for a better standard of 
living on the part of the peoples of 
Asia, Africa, and Latin America will 
for at least another generation cause a 
tremendous demand for rapid indus- 
trialization of their countries to make 
better use of their resources. This was 
a conclusion reached by the panelists, 
who represented industry in the U.S. 
and Italy, and included a staff member 
of the Government’s International Co- 


Engineering Center Fund Campaign Plans 


“The engineer needs an adequate platform from which to 


expound his efforts as a creator of economic and social values. 
The new United Engineering Center, a focus of life for sixteen 
national engineering societies, will provide the platform and the 
symbol,” says C. F. Kettering, Chairman, United Engineering 
Center Building Fund, Member-Giits Campaign. 

Overall goal of the fund raising drive is $10 million ; $5 million 
is expected from industry, $2 million from present UET reserves, 
and $3 million from members of the Founder Societies. AIChE 
quota is $300,000, compared to $800,000 for ASCE, $500,000 for 
AIME, $800,000 for ASME, and $900,000 for AIEE. 

Leadership of the Member-Gifts Campaign, under the honor- 
ary chairmanship of Kettering, is presently as follows: Honorary 
Vice-Chairmen are: Holbrook of AIChE, Howson of ASCE, 
Holt of ASME, and Barrett of AIEE. Serving under General 
Campaign Chairman Dougherty are: Co-Chairmen Whitman and 
Kirkpatrick of AIChE, Needles of ASCE, Ryan of ASME, and 
Goldsmith of AIEE. Treasurer is Molineaux, Public Relations 
Chief is Jessup, and Executive Director is Davies. 


Solid Boron-Carbon-Hydrogen Fuels May Have 
Exciting Future 


Far-reaching changes in rocket and other engine design 
may be the result of new researches by Callery Chemical into a 


whole gamut of solid propellants. Ram-jets containing only 
solid fuels, or solid-liquid engines in which only the oxidizing 
agent will have to be metered and fed are only two of the most 
obvious possibilities. First goal of Callery’s program is produc- 
tion in solid form of “HiCal,” a boron-carbon-hydrogen compound 
which will be available in quantity when the $38 million Muskogee, 
Oklahoma, plant under construction by Callery for the Navy 
goes on stream. 
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operation Administration. From a 
report issued early this month by the 
State Department, entitled “Study on 
Soviet Economic Aid Campaign in 
Mid-east and Orient,” it is apparent 
that if U.S. technical aid is reduced, 
it will be replaced by aid from behind 
the Iron Curtain. 

To do a really effective job overseas 
requires technical personnel with spe- 
cialized training, according to the 
panel. One of the prime assets in the 
eyes of the people being aided is ex- 
perience—ten years or more, with a 
few grey hairs to show a stint in 
the school of hard knocks. Another 
quality needed is the ability to under- 
stand and to communicate with the 
people being aided. 

Most of our technicians abroad in 
ICA service are not fluent in the 
languages of the countries served, re- 
ported the panel. One reason is that 
with extreme mobility usually being 
the case, the technologist finds it 
well-nigh impossible to speak and read 
the languages of all the places he visits. 
On the other hand, to continue in- 
definitely supplying personnel who 
have not gone through the mental 
gymnastics of learning at least one 
other language was looked upon as an 
indication of an immature approach to 
the long-range problem. Recommended 
additional tongues for those who wish 
to prepare for the future: first, Span- 
ish, then Russian or Chinese, then 
French, and last in the recommended 
series, German. 

One kind of preparation not rec- 
ommended is the acquisition of a vast 
amount of the past history of the 
country to be aided. An understanding 
of the people and the problems of the 
day, rather than an attempt to supply 
the “answers” from yesteryear, was 
the advice of the panel. 

Since the high demand for their 
services still continues, technologists 
interested in aid work abroad should 
take the panel’s advice to begin prepa- 
ration now. They will then be ready 
when and if Government’s foreign aid 
policy shifts again. 


Panelists were: John P. Ferris, ICA; Vittoria 
de Nora, Oronzio de Nora, Impianti Elettro- 
chimici; R. E. Hope, Davison Chemical; J. J. 
Prichett, Hilton-Davis Chemical; G. B. McGuire, 
Esso R & E. 
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New Non-Narcotic Drug 
Has Potency of Codeine 


A new analgesic drug —dextro propoxy- 
phene — is now on the market. It is reported 
to be clinically equivalent to codeine in in- 
tensity of analgesia, and in onset and duration 
of action. At the same time, side effects are 
said to be fewer. No toxic effects on liver, 
blood. brain, kidneys or other organs have 
been demonstrated. And, after several years 
of exhaustive tests, government authorities 
have classified the material as non-narcotic 
drug — producing no euphoria, tolerance or 
physical dependence. 

Dextro propoxyphene hydrochloride also 
acts as an antipyretic, reducing fever, and as 
an anti-inflammatory, combatting local hyper- 
emia and swelling. Clinical usefulness is ex- 
panded by combining this amino ester with 
other ingredients such as acetophenetidin, 
caffeine and acetylsalicylic acid. 

Although chemically different from all 
other ana'uesics, it is believed to act in the 
same manner as meperidine, codeine and mor- 
phine — that is vy raising the pain perception 
thresbolu through depression of the sensory 
area of the brain. 


Riboflavin Overcomes 
Boron’s Growth Inhibition 


A European microbiologist has found that 
riboflavin overcomes the growth inhibition of 
test organisms caused by boron. None of the 
other B vitamins have this effect. 

These findings may have some importance 
in areas such as the American southwest 
where the soil has a high boron content. Boron 
is taken from the soil by plants which are 
consumed by livestock, and the element may 
tend to interfere with the vitamin metabolism 
of these animals. 


Viscosity Changes May Be 
Clue io Chemical Activity 
In Complete Ester Mixtures 


Investigations reported in the literature 
have revealed that the viscosity of true ester 
mixtures of ethyl alcohol, acetic acid, ethyl 
acetate and water changes steadily on stand- 
ing. The conclusion is that association, dis- 
sociation, hydrate and solvate formation are 
taking place, and that viscosity determinations 
may therefore be useful in studying the prog- 
ress of such activity. 

Viscosity has long been employed to deter- 
mine the extent of molecular association, and 
the degree of solvate and hydrate formation 
in liquid mixtures at some particular moment. 
It has never been used, however, to examine 
changes over time intervals. 

In the study reported, relative viscosity 
measurements were made on complete ester 
mixtures after 2, 9, 21, 51, and 84 days. Vis- 


cosities changed steadily, but tended to reach 
an equilibrium value. The investigators feel 
that this time factor must be properly evalu- 
aied before further study of hydrates, solvates 


determine extent of solubility. The table 


Polyethylene Use 
Is Extended by New 
Compounding Process 


A process, whereby polyethylene is com- 
bined with 50% or more of carbon black to 
create compositions which remain flexible | 
even at extremely low temperatures, has been 
developed by Godfrey L. Cabot, Inc. 

These compositions are said to be strong 
enough for structural use where rigidity and 
pressure resistance are important. Creep and 
fracture are reported to be minimum. 

A variety of molded and extruded parts 
have been fabricated successfully from the 
new material. Pipe, for example, has exhibited 
resistance to stress cracking, improved high | 
temperature behavior, virtual elimination of 
plastic flow, and improved resistance to dete- | 
rioration by solvents and oils. Lab tests have 
indicated that burst strength is doubled. 
The same applies to wire and cable cover. 

Cabot feels that the development makes 
possible a new range of usefulness for poly- 
ethylene. They will not manufacture these 
compositions themselves but will supply the 
carbon black and their process knowledge to 
polyethylene producers such as U.S.1. 


New Ceramic Textiles 


Withstand Heat of 2000°F 


Aluminum silicate fibers have now been | 
converted into a variety of textile forms for | 
high temperature applications. 

Fabrics weighing from 15 to 74 ounces per 
square yard are said to have excellent insulat- | 
ing properties due to low thermal conduc- 
tivity. high yarn bulk, natural resilience and | 
small fiber diameter. Stainless steel or nickel- 
chrome alloy wire is inserted into some con- 
structions for greater tensile strength in the 
1,000 to 2,000°F range. 

Rovings and yarns in sizes from 600 to 1,000 
yards per pound are useful as insulation for 
electric circuits that must withstand very high 
temperatures. 

Rope from % to % inch in diameter is 
being applisd as insulation and packing in 
various metallurgical refining processes. 

Other suggested uses for cloth and tape 
include filter media, gaskets, heat and flame 
barriers and membranes, conveyor belts, pro- 
tective clothing and insulating blankets. 


b 


and association valves is made. 
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Sorbitol Solubility Measured 
In Elixirs and Syrups 
Containing Alcohol and Water 


Studies Reveal Solubility of Sorbitol in Water-Ethanol Mixes 


The hexahydric alcohol, sorbitol, widely used in liquid pharmaceutical prep- 
arations, has now been thoroughly studied in water-ethyl alcohol systems to 


and phase diagram below show the 


results of this investigation. They indicate 
that a sizable amount of sorbitol can be 
incorporated into most pharmaceutical sys- 
tems of hydroalcoholic character—about 65% 


y weight in 20% alcohol, about 50% by 


weight in 50% alcohol, about 14% by weight 
in 80% alcohol, and so on. 


SOLUBILITY OF SORBITOL 
LIQUIDS 


OW 


It has been well known for some time that 
while sorbitol is highly soluble in water alone, 
the solubility tends to decrease when ethyl 
alcohol is added. Since sorbitol acts as a 
vehicle in many cough syrups, elixirs and 
vitamin preparations which contain alcohol, 
the extent of this decrease has become a 
question of great interest to the industry. 
Until this study was made, no data on the 
subject had been available. 

Properties which have made 
sorbitol useful to the food and | MORE 
drug industries include sweet 


| 
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Sorbit 
taste (about 60% as sweet as sucrose), high 
viscosity in water solution, lack of reaction 
with medicinal or other ingredients, ability 
to inhibit crystallization, and humectant ac- 
tion. It is often used in combination with 
glycols, glycerin and sugar syrup as well as 
ethyl alcohol. 


Paper Can Now Be Made 
From New Acrylic Fibers 


A new type of paper has been developed 
which will be of special interest to the lami- 
nating industry and for electrical uses, chem- 
ical filtration, chromatography and many 
other applications. 

It is made of a new acrylic fiber, is binder- 
free, and can be produced on conventional 
machinery. Production quantities are ex- 
pected in the near future. 


First Caustic Soda Plant 
Established in Ceylon 


May Also Produce Bromine 


The first caustic soda factory in Ceylon, 
built by a government-sponsored corporation, 
is expected to begin operations this month. 
It is equipped with 56 electrolytic diaphragm 
cells having a daily output capacity of five 
tons of caustic soda. 

Bromine may also be produced. In the 
manufacture of common salt from sea water, 
a nearby factory discards thousands of tons 
of bromine-rich waste liquors. Engineers are 
considering the production of high-grade ele- 
mental bromine from these wastes. 


ALCOHOLS 


Ethy! Alcohol (Ethanol): Speciolly 4 


190° — 


anti-freeze. Pure alcohol — 


Amy! Alcohol, Refined: Fine ch 


distillation. 


special 
resins, etc. 


OTHER PRODUCTS 


® Polyethiene Resins 
Chemical. 


is: Sodium, Chiorine, Caustic 


d—oll regular and anhydrous 
formu’ as. Completely denatured — All regular formulas for industria! use, 
Absolute, N.F., 
Buty! Alcohol): Latent solvent for nitroceliviose, solvent 
for ethy! cellulose, mony resins, many syntheses. 
icals, pharmaceuticals. 
Fusel Oil, Refined: Biend of amy! alcohols refined by chemical treatment, 


Denatured Alcohol Solvents: SOLOX® — General-purpose. 
FILMEX@® — Speciol, authorized for certain industries. ANSOL® M — 
Anhydrous, special biend for lacquers, resins, etc. ANSOL® PR—Anhydrous, 
blend with higher ester content and 


Soda, Sodium Peroxide, 
Sodium Sulfate, Sulfuric Acid, Phosphatic Fertilizer Solution (Wet Proc- 


Titanium Impeller Shaft 
Solves Corrosion Problem 
In Pumping Ferric Chloride 


Impeller shafts of commercially pure tita- 
nium are now being used in pumps to carry 
ferric chloride solutions. They are reported 
to yield at least 320 hours of pump service 
without leakage. Materials tried previously 
— special ferrous and non-ferrous alloys, and 
platings of nickel, silver and rhodium — have 
given maximum service life of 45 minutes due 
to corrosion of the shaft and loss of tight seal. 

The titanium impeller shaft was originally 
incorporated into a prototype pump unit and 
tested to solve a particular problem in the 
etching of printed circuits. It was found that 
the prototype unit would run for at least 321 
hours without damage. And the initial cost of 
the special shaft was offset in the first 90 
minutes of operation. The pump is now a 
regular production item. 

Mallory-Sharon Titanium Corp., now affil- 
iated with U.S.I. in the new Mallory-Sharon 
Metals Corp., participated in the original test 
runs by supplying the titanium. 


At left are two impeller shafts which failed 
after 45 minutes of p g ferrous chloride. 
Both are made of premium metals, one ferrous, 
one non-ferrous. At right is a titanium impeller 
shaft showing no sign of corrosion after two 
months in the seme service. 


PROGBUCTS OF 


ess Phosphoric Acid) Ammonia, 
nium Nitrate, Zirconium Oxide, Zirconium Tetrachioride, Hafnium Oxide, 
Hafnium Tetrachloride. 
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toxfree, toxpaid. 
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jates and Fine Chemicals: Acetoocetorylides, Dimethy! Mydrazine, 

Ethy! Acetoacetate, Ethy! Benzoylacetate, 

Ethy! Chloride, Ethy! Sodium Oxalacetate, U.S.!. 

Sodium Ethylate Solution, 
methy! Aluminum, Urethan USP (Ethy! Carbomate). 

Anime! Feed Products: Calcium Paontothenate, Choline Chioride Products, 

Curbay 8-G® 80, Special Liquid Curbay®, pi-Methionine, Niacin USP, 

y for lacquers, Riboflavin Concentrates, Vitamin B,, and Antibiotic Feed Supplements, 
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Titanium, Zirconium ond Hafrium Sponge and Platelets, and Oxide. 


USP, Urethan USP, 


TECHNICAL DEVELOPMENTS 


Information about manufacturers of these 
items may be obtained by writing U.S.1. 


Research reactors now in operation or being 
built in the U.S. are reviewed in a new booklet 
which can be purchased from gov't. Data and illus- 
trations on over 30 reactors are included. No. 1311 
A marking pen consisting of a heavy-wall poly- 
ethylene squeeze tube with felt writing point, 
filled with ink that writes on porous and non- 
porous surfaces, is now on the market. It is low- 
cost, disposable, comes in 7 | colors. No. 1312 


New fuel oil additives top hibit f ati 

in oil stocks are fatty amine derivatives claimed 
to also protect against color degradation and to 
improve filterability. No. 1313 


A. 


Over 1,500 assayed biochemi along 
with their full specifications, are listed in a new 
reference guide for workers in bacteriological, 
nutritional, biological and microbiological re- 
search. Price list included. No. 1314 


Three new hydrazine derivatives are available 
in lab quantities. Hydrazine dihydrochloride 
is suggested as a chlorine scavenger for hydro- 
chloric acid, hydrazodicarbonamide as a chem- 
ical intermediate, monohydrazinium phosphate 


as an oxygen scavenger for boiler feed water. 
No. 1315 


Analytical microscopy relative to foods, 
spices, water is discussed in a new book which 
can be purchased. The 215-page book describes 
preparation of materials for examination, gives 
examples of problem solutions. No. 1316 


Isocinchomeronic acid, suggested intermediate 
for drugs, insecticides, polymers, dyes, is now 
offered commercially. Its ring-nitrogen is said 
to offer possible increased dye receptivity in 
polymer applications. No. 1317 


Remo‘: evaporation and drying by infrared ra- 
diation is now possible with a new heater for 
lab and semi-industrial use. Placed above a flat 
crucible, the radiator is claimed to evaporate 
without boiling or loss of material. No. 1318 


New acid inhibitor has been developed which, 
it is said, can be used on high carbon steel 
without etching. It is used at about 0.2% by 
volume, added to non-oxidizing acids such as 
sulfuric, hydrochloric, hydrofluoric, oxalic. 

No. 1319 
Molded polyethylene waste and drainage sys- 
tems are now on the market. According to the 
manufacturer, traps, pipe, joints, fittings will 
withstand intermittent flushing with boiling 
water without deterioration or loss of form. 


Nitrogen Fertilizer Solvtions, Ammo- 


Dibuty! Phthalate, 


Ethy! Chioroformate, Ethylene, 
ISOSEBACIC® Acid, 


Triethy! Aluminum, Tri- 


USTRIAL CHEMICALS CO. 


Division of National Distillers and Chemical Corporation 
99 Park Avenue, New York 16, N. Y. 


Atlanta * 


Baltimore * Boston * Buffalo * Chicago * Cincinnati 
Cleveland * Dallas * Detroit * H 
Los Angeles * Louisville * Minneapolis * Nashville * New Orleans 
New York * Philadelphia * Pittsburgh * Portland, Ore. * St. Lovis 
Salt Loke City * San Francisco * Seattle 


U.S.I. SALES OFFICES 


Indi 


* Kansas City,Mo. 


| 
: i 


to meet many of your varied needs for 


PROCESS 
MACHINERY 


7 Bethlehem offers 


ITS 
STANDARD 
DESIGNS: 


A—Beth Tec Heating System: Safe, Easy to install, Economical, Complete 
Output ranging from 25,000 to 250,000 BTV hr. for electrically heated models. 


B—-Standard Bethlehem Designs are availiable to you in Pan Driers 
Horizontal Driers, Kettles, Reaction Vessels, Autoclaves, Ore 
Roasters, Furnaces, and Molten Salt Heating Systems 
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HORIZONTAL DRYERS 


Write for descriptive folders describing and illustrat- 
ing Bethlehem Standard Design Equipment. 


C —Pan Dryer: Stainless steel construction, Scraped and jacketed flat bot- 
tom. Our answer to semi-works dryer problems or for production requiring 
small scale equipment such as pharmaceuticals, dyestuffs, and rare earths. 


BETHLEHEM FOUNDRY & MACHINE CO. 


Process Equipment Division 


Bethlehem, Pennsylvania ENGINEERS 
MACHINISTS 


FABRICATORS 
FOUNDRYMEN 
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EVERY 
ENGINEE 


will want a 
copy of this 


NEW 
BULLETIN 


HOW TO SOLVE 


PIPE EXPANSION 


PROBLEMS 


ERTAIN distinctive characteristics and features make 
Barco Flexible Ball Joints particularly well-suited for 
solving many present-day plant piping design problems, 
especially for Steam Service: 
x Ability to handle compound movement (whe.e twisting is combined with 
thermal expansion and contraction). 
| - Virtually no deterioration. Able to stay in service for years without 
repairs or maintenance. No lubrication. 


3. No heavy pipe anchoring required. No “end thrust” developed under 
pressure. Mini space d for instaliation. 


4. Maximum safety for high temperature applications. All-metal construction 
available. Special metals can be specified. 


5. Basic design is pressure sealing against leakage and self-adjusting 
for wear. Suitable for steam pressures to 750 psi and higher. 


Ss. Easy to engineer joints into piping to provide for any degree of 
flexibility, expansion, or t required. 

New Bulletin No. 31 contains interesting diagrams showing 

how to solve many common pipe expansion problems 

EASILY, ECONOMICALLY. Ask for a copy; see your nearest 

Barco representative or write: 


- 


| MOVES IN 
ANY 
| DIRECTION 


BARCO BALL coon 
Sizes Yo" to 12”. 
of styles, angle or straight. 
Screwed, flanged, or welding ends. 


BARCO MANUFACTURING co. 


560B Hough Street Barrington, Illinois 


BULLETIN No. 31 


In Canada: The Holden Co., Ltd., Montreal 
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The Only Truly Complete Line of Flexible Ball, Swivel, Swing and Revolving Joints 


Marginal notes 
(Continued from page 14) 


| dicated tiiat they were up to date and 


reliable. It appears that every reason- 
able effort has been made to incor- 
porate all possible pertinent and useful 
data in a minimum of space, and to 


| assign quantitative significance to the 


| gas laws are included. 


data. The data presented are of real 
value to the engineer concerned with 
use of irradiation, nuclear fuel reproc- 
essing, radiochemistry, tracer applica- 
tions, reactor design, and many other 
fields of nuclear science. 

The chart is presented in the form 
of six folded sections contained in a 
binder. Although some may use it in 
this fashion, it is felt that the inter- 
relationships of the isotopes can be 
conveniently visualized orly when the 
data are displayed as a wall chart. 
The six sections may be glued together 
to form a narrow and inconveniently 
long chart (17 ft. overall). 


Introduction to the Hydrocarbon 
Families 
Properties of Petroleum Reservoir 
Fluids, Emil J. Burcik, John Wiley & 
Sons, Inc., 190 p., $7.50. 


Reviewed by Donald L. Katz, Uni- 
versity of Michigan, Ann Arbor, 
Michigan. 


Properties of natural gas, crude oil, 
and solutions thereof are presented in 
a form suitable for presentation to 
beginning petroleum engineering stu- 
dents. The book starts with the ele- 
mentary organic and physical chem- 
istry required to understand the hy- 
drocarbon families which compose 
petroleum and the behavior of gases. 
Quantitative charts for presenting the 
deviation of natural gases from ideal 
The subject of 


| phase behavior including the equili- 
| brium constants is treated both qualita- 


tively and quantitatively. Methods for 
predicting the densities and viscosities 
of both liquid and gas phases are pre- 
sented. The solubility of gases in 
crude oils and in water is treated. 


In the final chapter an application is 


given of solubility and shrinkage phe- 


| 
| 


nomena to material balance calcula- 
tions for constant volume reservoirs. 
The material balance equation is com- 
bined with the flow equation and rela- 
tive permeabilities to predict reservoir 


pressures and gas-oil ratios for the 


pressure depletion of a reservoir. 

This is an interesting book. Those 
who work the problems at the end of 
the chapters in addition to reading the 
text should have a rather clear ele- 
mental understanding of the behavior 
of petroleum reservoir fluids. 
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Frontier Chemical uses rR] compressors 


Above, one of two 200-hp Ingersoll- 
Rand motor-driven HHE ammonia- 
refrigerant compressors in the chloro- 
hydrocarbon unit at Frontier Chemical 
Company, Wichita. 


Frontier Chemical Company's new chlorohydro- 
carbon plant at Wichita, Kansas, is now on stream 
helping to meet the booming demand for such 
products. 

Designed by Frontier engineers and C. F. 
Braun, and built by J. F. Pritchard & Co., the new 
plant features reactor equipment different from 
any used before in this process. Reaction is at 
moderately high temperature, and the feed prep- 
aration step includes fractionation at super-low 
temperature rather than the common oil-absorp- 
tion method. 

The Front End of the system employs two 
200-hp Ingersoll-Rand HHE ammonia refriger- 
ant compressors. These horizontal electric-driven 
units are two-stage, the low-pressure cylinders 
being completely encased with insulation and 
coated with mastic. 


for new chlorohydrocarbon process 


Other I-R Process Equipment at the plant in- 
cludes a non-lubricated instrument air compres- 
sor, a two-stage ethylene compressor, and an I-R 
vacuum pump which was purchased second-hand 
six years ago and since has given absolutely 
trouble-free operation. There are also a number 
of I-R centrifugal pumps. 

Repeat Orders...There are a number of 
varied I-R compressors now on order for the plant, 
including a new-type four-stage methane com- 
pressor. Repeat orders on process equipment such 
as this are common at Ingersoll-Rand, where the 
world’s most comprehensive compressor experi- 
ence...and the most process experience... result 
in the best unit for any service. 

Ingersoll-Rand engineers can help you solve 
your process equipment problems. Call your I-R 
representative today. 


Only I-R compressors have CHANNEL VALVES 


Known for high efficiency, quiet operation and exceptional dura- 
bility. Entirely different. Each valve is a combination of straight- 
lifting stainless-steel channels and leaf springs, with trapped-air 
spaces which cushion action, prevent impact. 


Ingersoll-Rand 


11 Broadway, New York 4, N.Y. 


COMPRESSORS + GAS & DIESEL ENGINES + PUMPS « AIR & ELECTRIC TOOLS - CONDENSERS - VACUUM EQUIPMENT + ROCK DRILLS 
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We've come a 
long way too 


Graham,experience—like this 
old timer—dates 'way back 


Today, through constant research, our “know-how” has reached 
a “high” where industry realizes that the solution of any vacuum 
problem is better handled by Graham engineering, and in special 
cases is augmented by the complete resources we have available for 
further exploration. 

If vacuum is your problem, we offer you the proper type of 
steam or gas propelled ejector ranging from the smallest and sim- 
plest single stage unit up to and including the more complicated 
7 stage type shown below, capable of sustaining 1 micron absolute 
pressure. 

Our entire line of steam jet ejectors involves a completely new 
series of designs that have not only produced improved efficiencies 
but prices and deliveries that are more competitive than heretofore. 
Don’t miss a bet. If you have a vacuum problem it will pay you to 
consult Graham. 
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about our authors 


Reporting on the development of 
a new process for making acetylene 
this month are George A. Akin, re- 
search associate in the laboratories of 
Tennessee Eastman; Toy F. Reid, 
head of the petrochemicals pilot plant 
with Tennessee Eastman and imme- 
diate past chairman of the East Ten- 
nessee Local Section of A.I.Ch.E.;: 
and Robert J. Schrader, now superin- 
tendent of polyethylene plant with 
Texas Eastman. Developed along with 
the Eastman process was equipment 
permitting operation at temperatures 
as high as 2,500° C. 


Akin Andrews 


A. S. West, process design group 
leader, and C. J. Prizer, process de- 
velopment group leader with Rohm & 
Haas’ Semi-Works Department, are 
in a good position to give a first-hand 
account of problems encountered in 
design, organization, and operation 
of a multi-purpose organic chemical 
pilot plant department, of which the 
toxic area described in this issue is a 
part. Prizer’s most recent interests 
have been in processes for manufac- 
ture of ion exchange resins, plastic 
molding powders, and polymeric oil 
additives. West, who has been work- 
ing with high pressure processes, is 
vice-chairman of A.I.Ch.E. Member- 
ship Committee for 1958. 

Plant manager H. J. Andrews 
(Lithium Extraction from Run-of- 
Mine Spodumene Ore) has been with 
Lithium Corporation of America since 
1951, was part of the team which de- 
signed, constructed, and now operates 
the lithium plant described. LCA’s 
expansion gave the team the oppor- 
tunity to put its long-thought-out de- 
sign ideas to work and to verify its 
faith in the future of the still-growing 
lithium industry. 

Strong advocates of increased inter- 
national understanding and coopera- 
tion in research are Battelle’s Frank 
C. Croxton and M. A. W. Barnick. 
Croxton, who went to Battelle in 1939 
from the research staff of Standard 
of Indiana, became technical director 
in 1947, has had the satisfaction of 
seeing Battelle’s European research ac- 
tivities grow to three times what they 
were in the U. S. when he joined the 


(Continued on page 30) 
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MH CALCIUM HYDRIDE drys olathe completely 
in gas or liquid phase 


Versatility, almost unlimited . . . effectiveness, 
process proved ... MHI calcium hydride is simpli- 
fying today’s “tough nut” complete drying prob- 
lems! MHI calcium hydride is uniquely successful 
in those new processes where water can’t be toler- 
ated. Included are catalysis systems for polymeriz- 
ation, the preparation of refrigerants, aerosol 
propellants, pharmaceuticals, and nuclear reactor 
atmospheres. MHI calcium hydride has an un- 
equaled ability to dry completely in unit processes 
involving gases, such as hydrogen, argon, heli- 
um, nitrogen, hydrocarbons, chlorinated hydro- 
carbons, esters, alcohols, and many other types of 
compounds. 


HERE’S HOW IT SIMPLIFIES. Even at elevated 
temperatures where adsorbtive type driers are 
ineffective, MHI calcium hydride drys completely. 
Contact with MHI calcium hydride can be in 


stirred tanks, by percolation through a fixed bed 
of calcium hydride, or vapor phase through a fixed 
bed. Temperatures can range from below room 
temperature up to 1400°F. Contact times may be 
as short as a few seconds. Calcium hydride is safe 
and easy to use and store. 


EFFECTIVENESS OF CALCIUM HYDRIDE FOR YOUR 
PROCESS EASILY PROVED. With your own titri- 
meter, you will see how MHI calcium hydride 
drys residual moisture down to dew points of 
less than —60°F or to one p.p.m. range. Metal 
Hydrides Incorporated will gladly provide samples 
upon written request. 


NEW CALCIUM HYDRIDE TECHNICAL BULLETIN 
AVAILABLE. You may get details on complete 
drying with MHI calcium hydride by requesting 
your copy of this new bulletin. 


PIONEERS IN HYDROGEN COMPOUNDS 


| Metal Mydrides Incorporated 


CONGRESS STREET, BEVERLY MASSACHUSETTS 
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Verli-Line 
PROCESS PUMPS 


CHEMICAL PLANT 


At the Brea Chemical Company in 
Southern California two 50 HP Verti-Line 
process pumps are handling 1800 GPM at 
105°F, returning water from the ammonia 
synthesis area to cooling towers. These 
units have been operating 24 hours a day 
since May, 1954 — without maintenance 
expense other than normal service. 
Over 100,000 satisfied vertical pump 
users agree there’s no pump like Verti-Line Send for new brochure 
for low first cost, economical operation, “PUMPS FOR SALE 
and negligible maintenance. Ask for Bullet E 


IF YOUR NEEDS INCLUDE PROCESS PUMPS, IT WILL 
PAY YOU TO INVESTIGATE VERTI-LINE BEFORE YOU BUY 


Verti-Lire Pumps are exciusive products of 


LAYNE & BOWLER PUMP COMPANY 
AN general offices & main plant 
2943 VAIL AVENUE*+LOS ANGELES 22, CALIFORNIA 
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| About our authors 


(Continued from page 28) 


staff. Barnick joined the Institute's 
Frankfurt/Main branch in 1952 after 
extensive chemical and metallurgical 
physics experience with European re- 
search organizations. 

John R. Strickland and Joseph E. 
R. Carrier are editor and assistant 
editor, respectively, of the Chemical 
Economics Handbook, a_ continuing 
research activity sponsored jointly by 
Stanford Research Institute and over 
one hundred chemically oriented com- 
panies and organizations. The Hand- 
book staff is engaged in providing 
subscribing organizations with contin- 
uously revised and expanded techno- 
economic data necessary for planning 
and day-to-day operations. 

The increasingly important problem 
of water conservation—both private 
and industrial—is one in which con- 
sultant Russell G. Dressler has made 
significant contributions. Since be- 
coming interested in the question about 
three years ago, he has been conduct- 


| ing field trials on reservoirs in the 
| Southwest, has developed several tech- 


niques for applying monomolecular 


| films that appear to be practical and 


economical. The report in this issue 
comes from Dressler and Arnold G. 
Johanson, chemical director in the 
Chemical Products Division of 
Archer-Daniels- Midland. 

The fundamental design data re- 
leased in the report on Pall Rings 
by U. S. Stoneware’s John S. Eckert, 


| Earl H. Foote, Jr., and Richard L. 


Huntington come from semi-works 
size equipment and are felt by the 
authors to be of direct value and use 
to design engineers in the packed 
tower field. Work is continuing on a 
comparative study of all commonly 
used tower packings and how they act 
in a packed column. 

L. R. Hornaker, consultant super- 
visor in engineering materials with 
DuPont, has worked with corrosion 
engineering problems of chemical 
process equipment for twelve years, 


has made major contributions to solu- 


tion of these problems by application 


| of principles of proper selection, de- 


sign, fabrication, and maintenance of 


| stainless alloy equipment. Honnaker 


finds that even a seemingly unimpor- 


| tant process change will sometimes re- 


sult in a rapid destruction of valuable 


equipment by corrosion. 


© 
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TOWER 
PACKING 


All the facts about 


HARSHAW “etches 


Contained in this comprehensive booklet 
discussing the application of Harshaw 
Tellerettes to tower packing. 


Subjects discussed at length (accompanied 
by pertinent charts) 


1. the Tellerette Shape 

2. Physical Characteristics 

3. Lower Capital Investment and 
Operating Cost 

4. Low Weight 

5. Reduced Tower Height 

6. Increased Tower Capacity 

7. Support Plates 

8. Corrosion Resistance 

9. No Clogging 


THE HARSHAW CHEMICAL CO. 


1945 East 97th Street, Cleveland 6, Ohio 
Branches in Principal Cities 


THE HARSHAW CHEMICAL CoO. 
1945 EAST 97TH STREET 
CLEVELAND 6, OHIO 


copies of your booklet, “Harshaw Tellerette” 


Piease send me 


Street Address. 


City 
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ALLIS-CHALMERS- 
Process 


... more economical than any other 
method of agglomeration 


Equipment used 
with compactor 
or used 
independently 


Granulating Mill 


Aero-Vibe Screen 


Upgrade for Profits 
...Mechanically 


P recise control of particle size, density and solubility factors 
is now assured with the Allis-Chalmers compacting process. 
The heart of this efficient, completely mechanical system is 
this new Allis-Chalmers compacting mill. 


Converts Loss into Profit 


By-product material, too fine for use, from the original proc- 
ess, is first densified into slabs or flakes in the compacting 
mil!. Agglomerated product is then granulated in the roller- 
type mill and separated in the vibrating or gyratory screen. 
This conversion of by-product material into a usable product 
changes loss into added profits. 

Get Bulletin 0788836 for the complete story. Ask your A-C 
representative for a copy, or write Allis-Chalmers, Industrial 
Equipment Division, Milwaukee 1, Wisconsin. 


Aero-Vibe is an Allis-Chalmers trademork. 


ALLIS-CHALMERS 
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NATIONAL 


News trom 
National Carbon Company 


Division of Union Carbide Corporation + 30 East 42nd Street, New York 17, N.Y. 


Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, 
Pittsburgh, San Francisco. In CANADA: Union Carbide Canada Limited, Toronto 


National Carbon 
representatives expand 
your engineering force 


“National” Sales Engineer 
E. S. MALKIN 


E. S. Malkin is typical of the 
thoroughly trained and widely ex- 
perienced sales engineers represent- 
ing National Carbon Company to the 
chemical processing industries. Mr. 
Malkin graduated from Lehigh Uni- 
versity with a B.S. in chemical engi- 
neering. He spent four years in 
National Carbon’s new products de- 
velopment group, originating designs 
and developing new equipment. For 
ten years he has been a field engineer. 

Mr. Malkin is qualified to aid in 
the selection, special designing and 
installing of carbon, graphite and 
“Karbate” chemical process equip- 
ment. Call your “National” Sales En- 
gineer today . . . he can save you time, 
money and needless worry. 


NOW...“Karbate” Armored 
Pipe In Larger Sizes 


“Karbate” armored pipe is now avail- 
able in 3 larger sizes — 6” I.D., 8” 
I.D., and 10” I.D. — all with slip-on 
cemented type fittings. 

Since its recent introduction, 
“Karbate” armored pipe has gained 
wide acceptance throughout the in- 
dustry. For example, a recent insecti- 
cide plant installation utilized large 
quantities of 3”, 4”, 6” and 8” piping. 

As in the case of the smaller sizes 
up to 4”, the 6”, 8” and 10” “Karbate” 
armored pipe and fittings are availa- 
ble for prompt deliveries. 
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CORROSION RESISTANT CARBON & 
GRAPHITE TOWER INTERNALS ASSURE 


MAXIMUM GPERATING EFFICIENCY 


APPROX. 70° 


CARBON SUPPORT | 
Gani ii, 


CARBON TOWER PACKING 
SUPPORT STRUCTURE 


Diagram of a typical carbon tower 


packing support structure. 


support installed in a primary phenol 
stripping column. Here the slotted cap 


desiga increases the free area. 


TIONAL 


The terms ‘‘National”, “‘N’’ and 
Shield Device, ‘‘Karbate”’ and “Union 
Carbide” are registered trade-marks 
of Union Carbide Corporation. 
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Carbon, graphite and “Karbate” 
Impervious Graphite packing sup- 
port structures, bubble cap trays and 
sieve trays are used by major oil and 
chemical companies in applications 
such as: caustic scrubbing towers — 
ethyl alcohol (sulphuric alkylation) 
stripping towers — anhydrous HCI 
stripping towers — carbon dioxide 
absorption towers (pulp and paper 
mills). 

Even after years of operation, the 
design efficiencies of these tower in- 
ternals have remained at a high level 
because of no formation of corrosion 
products. 

Carbon and graphite internals can 
be subjected to temperatures of sev- 
eral thousand degrees (F) without 
distortion or loss of strength. In 
addition, rapid changes of tempera- 
ture will not cause thermal shock 
failure. In operating temperatures up 
to 340 degrees, “Karbate” internals 
can be used with a reduction in di- 
mensions. This is due to the increased 
strength this material offers over 
plain carbon and graphite. Request 
Catalog Section S-7340. 


“Karbate” bubble cap tray installed in 
a secondary phenol stripping column. 
10’ diameter tray having 124-4” LD. 
bubble caps. 10 such trays are installed 
in the column. 


CARBON 
||| al: 
va | | | | | 
‘ | 
“Karbate” plate-type tower packin %e® 
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Located in the Oakiand, 
California plant of the Pacific 
Oxygen Company, this 5-stage 
Cooper - Bessemer FM, rated 
800 hp at 300 rpm, handles 
the compression of air from 
atmosphere to 2250 psig. 


Operating as a 24-hour a day unit, this motor- 

at Pacific Oxygen 7m driven Cooper-Bessemer FM compressor 
provides the dependability so necessary in 
the efficient production of liquid oxygen. 


17,000 hour check proves 


Recently, after 17,000 operational hours, 


continuous availability of an inspection of this 6-cylinder compressor 
revealed all parts in exceptionally good con- 

Coo pe r-Bessemer dition . . . proof of how Cooper-Bessemer 
delivers the type of performance that assures 

compressor availability and eliminates costly “downtime”’. 


For every air requirement in the 200 to 
10,000 horsepower range, you will profit by 
remembering that Cooper-Bessemer answers 
the demand for heavy-duty, continuous 
operation at low cost. You can quickly obtain 


of the new 44-page 7 
Industrial Air Bulletin complete information by contacting the 


M-81. Address The Cooper-Bessemer office nearest you. 


Cooper-Bessemer Corporation, 


Mount Vernon, Ohio 
GENERAL OFFICES: MOUNT VERNON, OHIO 


GAS . DIESEL - GAS 
COMPRESSORS RECIPROCATING AND CENTRIFUGAL 
ENGINE OR MOTOR DRIVEN 


BRANCH OFFICES: Grove City * New York * Chicago 
Washington * San Francisco * Los Angeles * Houston 

Dallas * Odessa * Minneapolis * New Orleans * Shreveport 
SUBSIDIARIES: COOPER-BESSEMER OF CANADA, LTD... . 
Edmonton * Calgary * Toronto * Halifax 
COOPER-BESSEMER INTERNATIONAL CORPORATION . . . 
New York * Caracas * Mexico City 
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Stainless steel so effectively turns the battle against corrosion that 
there is no question about the investment payout. To assure long life, 
BI G G U N Type 304 ELC stainless was selected for this 90’ stripper column. 
Shop-fabricated by Graver in two sections and field. welded into one 
unit, the column was random-radiographed and tested to one am 


fo turn the battle against corrosion! 


Building for the Futureon | GRAVER TANK & MFG.CO.]NC. 
EAST CHICAGO, INDIANA 


a Century of Craftsmanship New York « Philadelphia » Edge Moor, Delaware « Pittsburgh 


in Steels and Alloys Detroit » Chicago « Tulsa « Sand Springs, Oklahoma « Houston 


ALLOY DIVISION New Orleans «Los Angeles «Fontana, California «San Francisco - 
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Not in many years have industry and the na- 
tion faced a new year fraught with more un- 
certainties and conflicting trends both on the 
domestic front and in the foreign field. The 
sudden realization that the United States has 
apparently fallen behind the Soviet Union on 
the scientific front and especially in the ability 
to build rockets and long range missiles is not 
vet seen to be an effective factor in reversing the 
continuing downtrend in business. It is as if 
business, conditioned to more than a decade of 
inflationary demands on the part of the con- 
sumer, is waiting out the present period with a 
policy of caution and economy. 


Curtailed Operations 

Symptoms of a slowing down in_ business 
activity are showing up in the falling off of steel 
operations to below 70 per cent of capacity, cut- 
backs in autos to bring inventories more in line 
with sales. There are operating reductions in 
other consumer goods fields: GE and American 
Radiator have been cutting down output of 
consumer items. In the business machine field, 
Underwood Corporation has let out 3,000 work- 
ers in two large New England plants and others 
in the field are understood to have been curtail- 
ing operations, possibly indicating a disinclina- 
tion on the part of business managements to re- 
furbish their office facilities for the time being. 

Railroad carloadings are still down and com- 
plaints of declining passenger traffic both on 
railroads and airlines are being heard. 

In contrast to this picture of declining activ- 
ity, the most recent statistics show personal in- 
come to be virtually levelled off at an all time 
high and steel production to be about where it 
dipped to in mid-1955, and well above the high- 
est level reached in 1954. Total U.S. industrial 
production is shown to have dipped only to 
about the low point for 1956, and is likewise well 
above 1954 and, for that matter, much of 1955. 
Department store sales and stocks are at just 
about the same level as mid-1956. One of the 
great oddities of our present period is the con- 
tinuing high level of wholesale prices for almost 
all commodities—in the face a declining sales 
volumes. Whether this is an indication that 
business management, with its eye on the con- 
tinuing high level of consumer income, is not 
being stampeded into competitive price-cutting 
remains to be seen. 


Chemicals Steady 

In the meantime, the chemical industry, 
noted for its stability in times of set-backs affect- 
ing many other segments of manufacturing in- 
dustry, is continuing its production virtually at 


trends/" 


previous high rates. Its leaders are now more or 
iess unanimous in looking forward to quiet busi- 
ness at best in the coming months, and very 
lew look for any marked upturn until after 
mid-year. Slowdowns in a number of major 
chemical consuming industries (such as auto 
mobiles) will certainly have their reflections 
in the first half of 1958. Meanwhile, although 
some chemical price levels are better, the indus- 
try is still suffering from its “cost-price squeeze” 
and can hardly look for much relief until 
volume moves ahead considerably. This is 
particularly true for the petroleum industry, 
which saw the first recent major rise in the price 
of crude during the Suez crisis and adjusted 
prices for consumer products upward accord- 
ingly. With consumption of stocks falling, com- 
petitive activities have lowered the prices of pe- 
troleum products to about pre-Suez levels, pro- 
ducing a pinch. An exception is the drug seg: 
ment of the process industries. Drug firms com- 
pleted their most profitable year in 1957, through 
continual introduction of such new products as 
tranquilizers. 


Looking Forward 

Chemical executives continue to express their 
confidence in the long-range future and there 
are no indications that major companies will 
curtail expansion programs this year, although 
the starting of new expansion projects is being 
delayed. In this connection the major engineer- 
ing-construction firms are finding the high level 
of construction activity in Europe a consoling 
stopgap factor in maintaining their levels of 
activity. 

One of the best barometers of process indus- 
try activity is the level of equipment sales. One 
executive who has been compiling extensive 
information about the present situation, and 
who is with an organization having broad proc- 
ess industry coverage, has summed up his predic- 
tion as follows: “Sales for chemical plant equip- 
ment, which fell during the 3rd and 4th quarters 
of '57, have showed signs of revival during the 
past few weeks. Using the last quarter of '57 as 
a base, I predict lower sales for the Ist quarter 
and a slight rise during the 2nd quarter of '58. 
Then, a sharp — in the 3rd quarter, and 
a very sharp further upswing in the 4th quarter. 
The reasoning behind this: Competitive unleash- 
ing of another round of research- and develop- 
ment-based products and processes, made feasible 
by greater availability of capital through easier 
money policies, and by a return upward of stock 
market prices, which proportionally afiect the 
borrowing power of the process operating 
firms. . .” 
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Super- -Canter ...and 
HIGH CAPACITY Nozljector 


both available for operation up to 150 psi 


Sharples DH-6 
Vertical Super-D-Canter Nozljector 
Capacity: Upwards of 250 gpm liquids; BK Double Nozzle Discharge System 
10-12 Capacity: of 400 gpm 
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WHAT 
THEY 
THINK 
ABOUT 
SCIENTISTS 


opinion 
and 
comment 


he Purdue Opinion Research Panel, a function of Purdue Uni- 
versity, has recently surveyed the opinions and attitudes of more 
than 8,500 teen-age high school students toward scientists and science. 
This survey uncovered the fact that: 

19%, of our teen-age youth (surveyed) say scientists are more likely 
than other people to be mentally ill. 

34%, say scientists cannot have a normal family life 

38°, say most scientists are geniuses. 

53% say the scientist has no thought about the consequence of 
his work. 

30%, think scientists are impractical in the way they try to solve 
problems of everyday living. 

28%, think scientists are “more than a little bit odd.” 

20%, think scientists have little regard for humanity. 

25%, think scientists in universities are removed from everyday 
life. 

54°% think scientists are more likely to be radical about matters 
outside their own field. 

38°, think scientists are willing to sacrifice the welfare of others 
to further their own interests. 

14%, say the scientists are likely to be unpatriotic. 

23°, think most scientists are not religious. 

Other views of our teen-agers were revealed: (a) fifty per cent be 
lieve that the government should control scientific findings; and, 
(b) student opinion is divided as to whether the willingness of 
scientists to reject traditional beliefs may lead to confusion and 
disorder. 

In reporting and discussing this survey before chemical engineers 
at the A.I.Ch.E. Annual Meeting in Chicago, President F. L. Hovde 
of Purdue, under whose supervision the panel operates, had these 
comments to make: “The results of this poll give a sobering picture 
of how our youngsters look at science and scientists in the most ad- 
vanced (technologically speaking) nation in the world. As long as 
such large numbers of our youth hold such attitudes it will be difficult 
for our scientific corps truly to achieve professional status in our 
society.” 

That such opinions are not exclusively youths’, is indicated by the 
finding that income level of family, educational level of mother, and 
place of residence, are related to the degree of favorable opinion to- 
wards scientists expressed by the youth. 

Thus there is now positive evidence that far too many people in 
our country regard scientists and science in an unfavorable and, we 
believe, unrealistic light. It is true that such attitudes toward 
scientists may not apply specifically to engineers, and Mr. Hovde 
intends asking the panel to get a check on this. In the meantime, Mr. 
Hovde emphasized that “advancement of engineering depends on the 
advancement of basic science,” and stated his belief that all engineers 
should have a direct interest in any factors which could affect such 
advancement negatively. 

It should be now abundantly clear that a positive public relations 
effort is called for, if the opinions and attitudes expressed in this sur- 
vey are to be changed significantly within any reasonable period of 
time. The AAS has just taken a step toward doing this on behalf 
of scientists, by approving in principle a five-year, $14-million, public 
relations program. That the engineers could now well justify such a 
program tailored to their specific needs, would now seem likely. 


].B.M. 
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YOU CAN RECOVER 


over 80% 


PENTANES PLUS 
FROM LEAN NATURAL GAS 


100 pounds of Davison Silica Gel adsorbs 1.5 to 3.0 
gallons of hydrocarbons at 80% recovery efficiency 


Why lose valuable hydrocarbons suitable for sale os 
gasoline, when you can recover them so easily with Davison 
Silica Gel? 


This desiccant has high capacity for moisture and hydro- 
carbons, so minimum size equipment does the job. You'll 
find, too, that Davison Silica Gel is readily reactivated .. . 
gives low dewpoints . . . resists fouling ... gives low pressure 
drop ... is hard, tough, non-dusting and non-corrosive. 


Why not get the whole story? See for yourself why 
Davison Silica Gel is ideal for natural gas dehydration and 
hydrocarbon recovery. Write today for literature. 


Progress T Chemistry 


DAVISON CHEMICAL COMPANY 
Division of W. R. Grace & Co. a 
Baltimore 3, Maryland 
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Fig. 10. View of semi-works gas 
recovery and purification unit. 


for cracking light hydrocarbons to 


ACETYLENE and ETHYLENE 


Research Laboratories, T East c y 


G. A. Akin, T. F. Reid, and R. J. Schrader* | Jerre 


P 


The Eastman process for decomposing light, saturated hydro- 
carbons into acetylene and ethylene, described in the accom- 
panying article, is significantly different from previously 
known processes. With propane and natural gasoline as 
cracking stocks, conversions to acetylene and ethylene of 
up to 56 wt. % from propane and 58 wt. % from natural 
gasoline were obtained in a year-long operation of one- 


million pound a year furnaces. 


y, Kingsport, Tennessee 


nly in recent years has the produc- 
0 tion of acetylene from saturated 
hydrocarbons become a commercial 
reality. However, in spite of their 
relative infancy and the fact that the 
conventional carbide process still ac- 
counts for an estimated 85% of the 
total acetylene production in the 
United States (1), the processes based 
on the use of saturated hydrocarbons 
as raw materials are becoming increas- 
ingly important. 

This paper is concerned with a proc- 
ess developed in the Research Labora- 
tories of Tennessee Eastman Company 


*R. J. Schrader’s present oddress is Texas 
Eastman Company, Longview, Texas. 
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Effect of temperature on free energy changes for selected 


propane pyrolysis reactions. 


for the pyrolysis of light hydrocarbons 
to acetylene and ethylene. This proc- 
ess can be employed to manufacture a 
product having a wide range of ratios 
of acetylene to ethylene. 

In the years since World War II, 
acetylene as a chemical raw material 
has experienced a steady, if not spec- 
tacular, growth. However, according 
to a recent estimate (2), a greatly 
increased rate of growth during the 
next five years is predicted, with a 
U.S. consumption of 840 million 
pounds for chemical syntheses in 1961. 
This would represent a 77% increase 
over the approximately 475 million 
pounds consumed in 1956. Although a 


majority of this increased requirement 
can reportedly be supplied by the ex- 
isting carbide process facilities, it 
seems reasonable that the economics 
of the situation will result in the in- 
stallation of additional facilities for the 
production of acetylene from saturated 
hydrocarbons. 

The phenomenal growth of ethylene 
as a chemical raw material has been 
well reported. Indications are that its 
rate of growth will continue for sev- 
eral years. An annual consumption of 
4 billion pounds by 1960 has been fore- 
cast (3). 

In several publications (12, 13, 14, 
15, 16), the conditions necessary for 


cracking low-molecular-weight hydro- 
carbons to acetylene have been dis- 
cussed. The key to acetylene produc- 
tion from saturated hydrocarbons is to 
supply rapidly and uniformly the rela- 
tively high heat necessary for reaction. 
Methods previously reported supply 
this heat by employing an electric 
arc, a regenerative furnace, or by 
partial combustion. In an effort to 
improve these methods, a_ research 
program was undertaken to de- 
velop a process that would give 
comparable or better yields. and 
would (1) eliminate the high elec- 
trical energy requirements of the arc 
process, (2) eliminate the cyclic oper- 
ation of the regenerative furnace proc- 
ess, and (3) either reduce or eliminate 
the relatively high oxygen require- 
ments of the partial-combustion proc- 
ess. In the Eastman process these ob- 
jectives are achieved by rapidly and 
thoroughly mixing the hydrocarbon 
with hot combustion products. 

The idea of supplying the energy for 
cracking hydrocarbons by directly 
mixing them with hot combustion 
gases is not new. Use of this idea to 
produce gasoline-like products from 
petroleum oil was described in a pa- 
tent (4). 

An apparatus for utilizing this idea 
was suggested in a 1938 patent (5), and 
in 1944, a suggestion to employ this 
method for producing acetylene was made 
by Hincke (6). 

In April, 1957, a U. S. patent (7) 
covering the specific process described 
hei: was issued to R. J. Schrader and 
assigned to Eastman Kodak Company. In 
the course of this research, semiworks 
furnaces with capacities of 1 million 


Fig. 5. Cross-sectional view of semi-works furnace. 
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pounds per year were operated for a 
total of 12 months, some being operated 
for as long as 100 days. For 6 months 
the off gases from these furnaces were 
processed to recover acetylene and 
ethylene as pure products. This recovery 
was accomplished in a plant that em- 
ployed the Hypersorption process and 
selective absorption. This paper will be 
limited to the operation of the cracking 
furnaces ; a later paper will deal with the 
operation of the entire plant 


Theoretical Considerations 

Possible reaction mechanisms for 
the pyrolytic reactions of hydrocarbons 
have been described in previous publi- 
cations (8, 9, 10), but these mechan- 
isms will not be reviewed here. How- 
ever, it is of interest to examine the 
thermodynamic feasibility of the py- 
rolysis at various temperatures of 
lower hydrocarbons to acetylene,. to 
examine the magnitude of the energy 
requirements of such reactions, and 
to inspect the available knowledge on 
the conditions required to carry out 
such reactions. 

The free energies of formation of 
many of the materials of interest in 
the pyrolytic reactions of hydrocar- 
bons are available (11) and provide a 
guide to their relative stabilities (see 
Table 1). These data show that, at 


Fig. 9. View of semi-works cracking unit. 
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Fig. 2. Energy requirements for pyrolysis of propane to acetylene at selected temperatures. 


Fig. 3. Heating gos requirements for pyrolysis of propane to acetylene 
at selected temperatures. 
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1,100° K., acetylene is the least stable 
of the compounds listed. In spite of 
the fact that it is unstable thermody- 
namically, the rate of decomposition of 
acetylene is negligible at low tempera- 
tures and pressures. 

From such matters the free energy 
change for the decomposition of pro- 
pane to acetylene, ethylene, methane, 
and hydrogen can be calculated. Fig- 
ure | is a graphical representation of 
this change as a function of tempera- 
ture. Although it is indicated that 
acetylene can be formed at tempera- 
tures as low as 1,100° K., it is appar- 
ent that ethylene is the favored prod- 
uct until temperatures of about 1,400° 
K. are reached. 

Reactions involved in producing 
acetylene from saturated hydrocarbons 
require large amounts of energy. Fig- 
ure 2 illustrates the heat requirement 
for the cracking of propane from an 
initial temperature of 7, to acetylene, 
methane, and hydrogen at a final tem- 
perature of 7. This figure is only a 
rough approximation of the require- 
ments for actual cracking since the re- 
action does not proceed in such a clear- 
cut manner. 

From these values can be calculated 
the number of moles of heating gas at 
an intial temperature of T, required 
to provide the necessary heat when 
mixed with propane at a temperature 
of 7, to produce one mole of acetylene 
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A cross-sectional view of a semi- 
works furnace is shown in Figure 5. 


Table 1.—Free Energies of Formation in Kilocalories per Gram-Atom of Carbon 


12.76 


at a temperature of 7, according to 
the following equation: 


> + CH, + Hy 


This number of moles 
against 7, in Figure 3. 

Values in Figure 2 illustrate the de- 
sirability in a process of this kind of 
preheating the hydrocarbon to be 
cracked and of operating in such a way 
that the gas temperature at the end of 
pyrolysis is as low as possible. This 
latter condition, however, results in a 
situation favorable to the formation of 
ethylene as well as acetylene. Figure 3 
also illustrates the desirability of using 
heating gas at temperatures as high as 
feasible, considering other require- 
ments. 

Results of early experiments on 
high-temperature cracking in carbo- 
rundum tubes at Tennessee Eastman 
Company led to the following conclu- 
sions: 


(1) 
is plotted 


@ Even at short reaction times the dissocio- 
tion of aliphatic hydrocarbons above methane 
is substantially complete at temperatures re- 
quired to produce acetylene. 

@ The products of pyrolysis are mainly 
acetylene, ethylene, methane, and hydrogen. 

@ The ratio of acetylene to ethylene formed 
is strongly influenced by the pyrolysis tempera- 
ture. 

@ Resulting products should be cooled rap- 
idly to a temperature below about 700° K. to 
prevent continued decomposition of desirable 
products. 

@ Steam and carbon dioxide do not react 
rapidly with hydrocarbons under high-tempera- 
ture cracking conditions. 

@ Carbon and tar formation is excessive at 
long contact times or at excessively high tem- 
peratures. 


Process 


To simplify an explanation of the 
Eastman process, a schematic flow dia- 
gram of the semiworks unit is shown 
in Figure 4. 


A suitable fuel, such as natural gas, is 
preheated in preheater No. 1 and fed to 
the burner mounted on the furnace com- 
bustion charnber. Either oxygen or air 
mixed with a metered quantity of low- 
pressure steam is preheated in preheater 
No. 2 and also fed to the burner. The 
amount of oxygen or air used is normally 
less than the stoichiometric quantity re- 
quired to burn the fuel gas. Amounts up 
to about 95% of the stoichiometric 
quantity are satisfactory. These streams 
mix and burn ir the combustion chamber 
of the cracking furnace. The preheat tem- 
perature of these streams, the amount of 


44 


steam added, and the oxygen-to-fuel ratio 
are controlled to give the desired tempera- 
ture of the combustion products. 

The combustion products discharge 
from the combustion chamber through a 
restricted opening at a relatively high 
velocity. The hydrocarbon cracking stock 
plus some low-pressure steam is pre- 
heated in preheater No. 3 and is fed into 
the high-velocity stream of combustion 
products immediately after it leaves the 
combustion chamber. The cracking stock 
and the combustion products mix in a 
venturi section and pass into the reaction 
zone where the dissociation of the crack- 
ing stock to form unsaturated products is 
completed. The gas mixture is then 
water-quenched to stabilize the reaction 
products. This gas stream is made up of 
approximately a dozen gases, the major 
components being carbon dioxide, acety- 
lene, ethylene, carbon monoxide, hydro- 
gen, methane, and, in the case of air com- 
bustion, nitrogen. This  cracked-gas 
stream is then processed to recover the 
desired products. 

One of the important items of equip- 
ment in this process is the cracking 
furnace. It must withstand temperatures 
in the combustion chamber up to about 
2,500° C. and should not deteriorate under 
the startup and shutdown cycles that are 


attendant to prolonged operations. 


1,100° K 1,300° K. 1,500° K. annular is 

2 shown at the extreme left, mounted on 

18.40 19.38 90.11 shown the mixing zone and then the re- 

17. 8 - action-completion zone. The inner course 

TOPOME 22.89 28.03 of the combustion chamber, the mixing 


cated from stabilized, zirconia refrac- 
tories. The outer course was composed of 
refractory fireclay. The exterior wall of 
the furnace was made of stainless steel 
and was of all-welded construction to 
eliminate leaks. 

The experimental furnaces were in- 
stalled horizontally and constructed sc 
that the gases left the reaction zone 
through an opening at right angles to the 
axis of the furnace. This arrangement 
permitted the installation of a sight port 
on the end of the furnace. The interior 
of the reaction zone could be observed 
through this sight port. 

A quench chamber was attached to the 
discharge port of the furnace. In the 
equipment described here, the gases were 
cooled with water spray to below 100° C. 
Because of the construction and method 
of operation of this semiworks furnace, a 
carbon deposit was obtained on the cold 
surfaces where the quencher was at- 
tached. A scraper was used to break this 
material loose periodically. 


The variables that affect the compo- 
sition of the product are the reaction 
temperature and the reaction time. By 
varying the reaction temperature, the 
composition of the product can be 
changed within wide limits. The re- 
action temperature is controlled by 
regulating the temperature and amount 


Table 2.—Basic Data Obtained Cracking Propane While Burning Propane with Oxygen 


Product composition, wt. % 
66.3 54.5 
Feed rates, std.cu.ft./min. 
Dilution steam (added to cracking stock) ........-..+--+-00+- 0.0 0.0 
Preheat temp. for all feeds, °C. ...... $h0hedeens Seenereceeses 600 600 
sees 98.8 91.8 
Off-gas analysis, vol. % 
ca 0.96 0.47 
eds 0.17 0.25 
Wt. % conversion of cracking stock to 
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of both the combustion gases and the 
cracking stock. The reaction time can 
be changed within limits by adjusting 
the volume of gas put through the unit. 
However, the latitude of suitable reac- 
tion times is so nearly the same for a 
wide range of ratios of acetylene to 
ethylene in the product that a given 


furnace design can be used to produce == 
a range of product compositions with = BURNER 
only a small change in capaci | 
pacity. PREMEATER > | REACTION ZONE 
NO 
Experiments waTer— QUENCHER 
Experimental furnaces of the type OXYGEN OR ano 
described above were operated for ap- NO BURNER STEAM acini 4 


proximately 12 months. During this time 
studies were carried out using both air 
and oxygen to support the generation of 
combustion products. Data were obtained 
while cracking propane with oxygen-sup- 
ported combustion products and while 
cracking propane and natural gasoline 
with air-supported combustion products. 

Since methane is one of the major 
products of the pyrolysis, it was of in- 
terest to determine the effect, if any, that 
the addition of methane to the cracking 
stock would have on the yield of acetylene 
and ethylene. Experiments were carried 
out to obtain data showing the effect of 
adding natural gas to a propane charge 
stock. 

In addition to the basic data, such as 
product concentrations, yields, and raw- 
material requirements, other information 
was of interest. Among these items were 
the character and amount of higher un- 
saturates and aromatics produced. The 
cracked-gas stream was analyzed by mass 
spectrometry to obtain these data. 

Another point of interest was the 
amount of carbon and tar produced. Al- 


processes 


Fig. 4. Flow diagram of semi-works cracking unit. 


FUEL ial 


CRACKED GAS STREAM 


though it was difficult to define numeric- 
ally the amount under any given set of 
conditions, qualitative observations were 
possible. Studies were made that showed 
the effect of the addition of burner and 


dilution steam to the furnace on the 
amounts of tar in the off gas. 
Conversion Bases 

The conve::%ns of the various 


acetylene and ethyl- 
from average val- 
easured over the 
material balances. 


cracking stock. 

ene were calcul. 
ues of variable 
durations of the 


Duration of material balance, hr. .................4+ 32 80 
Product composition, wt. % 
15.2 13.7 
Dilution steam (odded to propane) ............-- 0.0 13.0 
Burner steam (added to air) ...........eeeeeeeee 0.0 20.0 
Off-gas rate (dry), std.cu.ft./min. 208 168 
0.07 0.00 
Wt. % conversion of cracking stock to 
36.95 30.05 
3.14 1.04 
Tar and carbon in the off gas, 1 to 10u particle size, 1.0-2.0 


* In material balance No. 4 all feeds were preheated; in the others the fuel was not preheated. 


+ Values obtained by gas 


chromatography. 
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These variables were determined as 
follows: all feeds to the furnace were 
measured by flowmeters that were 
carefully calibrated. The furnace off- 
gas rate was continuously measured by 
a positive-displacement flowmeter and 
was periodically checked by collection 
in a gas holder. While operating with 
air as the oxidant, the off-gas rate was 
also checked by a nitrogen balance. 
The composition of the off gas was 
routinely determined by Orsat analyses. 


Table 3.—Basic Data Obtained Cracking Propane While Burning Natural Gas with Air 


W 33 39 
32 2 2 
53.8 62.1 82.6 
46.2 39.9 17.4 
123.5 123.5 123.5 
13.7 13.7 13.7 
16.0 15.6 96 
11.0 0.0 20.0 
20.0 16.5 9.0 
2,000 2,000 2,050 
600 600 600 
170 165 166 
5.30 4.90 4.87 
4.80 5.17+ 4,.47+ 
3.80 2.94t 0.87+ 
0.00 0.00 0.07 
0.20 0.10 0.07 
17.05 17.25 18.33 
5.80 5.80 8.00 
6.05 4.00 4.33 
0.00 0.00 0.00 
57.00 59.20 58.90 
30.1 32.3 45.6 
25.7 19.7 9.6 
0.0 0.0 0.0 
2.0-3.0 4.0-5.0 
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Fig. 6. Raw-material requirements for cracking propane while 
burning natural gas with air. 


Duration of material balance, hr. ..............6.565 132 
Product composition wt. % 
Feed rates 
Fuel (natural gas), std.cu.ft./min. 13.7 
Burner steam (added to air), std.cu.ft./min. ....... 16.0 
Dilution steam (added to cracking stock), std.cu. 
Cracking stock (natural gasoline, sp.gr. = 0.638), 
Off-gas rate (dry), std.cu.ft./min. ............0eee0ee 168 
Off-gas analysis, vol. % 
5.27 
56.92 
Wt. % conversion of cracking stock to 
18.7 
3.4 


* All feed streams except fuel were preheated. 
t+ Values obtained by gas chromatography. 


Component of off gas, mole % 
15.2 

8.0 

C,H, (methylacetylene) 0.5 
C,H, (butyne + butadiene) ................. 0.4 
C,H, (lI-penten-3-yne) ..............- 0.2 
0.5 


Table 4.—Basic Data Obtained Cracking Natural Gasoline While Burning Natural Gas with Air 


15 
72 


Table 6.—Typical Analyses of Off-gas by Mass Spectrometry 


Propane Propane 
Air Air 
0.6 0.6 
5.1 6.2 
51.8 55.1 
5.2 5.3 
16.2 16.2 
8.0 5.8 
4.0 5.2 
78 47 
0.4 0.1 
0.2 0.2 
0.2 
trace 0.1 
0.1 0.1 
0.1 
0.1 0.1 
0.2 0.1 
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Fig. 7. Raw-material requirements for cracking natural gasoline 
while burning natural gas with air. 


19 17 22 
2 2 2 
58.3 60.3 80.3 
41.7 39.7 19.7 
123.5 123.5 123.5 
13.7 13.7 13.7 
16.5 16.5 16.5 
33.0 33.0 33.0 
1,100 1,040 880 
2,000 2,000 2,000 
600 600 600 
158 154 156 
5.64 5.57 5.73 
4.0+ 4.687 
2.70+ 2.47¢ 
0.13 0.10 0.07 
0.23 0.13 0.20 
14.10 14.77 15.03 
6.67 6.70 6.73 
4.69 4.90 3.53 
0.00 0.03 0.00 
61.23 60.50 62.70 
31.4 30.5 42.6 
21.5 20.2 10.4 
0.0 0.0 0.0 


Natural Natural Natural 

Propane G i fi Gasoli 
Air Air Air Air 
0.7 0.5 0.7 0.6 
5.1 5.5 57 5.6 
58.6 57.2 56.6 62.6 
8.0 5.2 8.0 74 
18.3 12.0 14.3 15.2 
37 6.4 46 2.9 
45 3.8 47 46 
0.9 8.1 43 0.7 
0.1 04 0.1 

0.4 0.2 0.1 
° 04 0.1 trace 
0.1 trace 0.1 0.1 
trace 0.1 0.1 trace 

one 0.1 
0.1 

0.1 0.1 0.2 0.1 
100.0 100.0 100.0 100.0 


45.8 
54.2 
123.5 
13.7 
16.0 
33.0 
5.10 
4.39 
4.80 
0.13 
0.10 
14.45 
7.10 
HE 5.78 
0.00 
58.15 
26.6 
31.3 
18 


During the progress of this work, gas 
chromatographic methods became 
available; and whenever acetylene and 
ethylene concentrations were deter- 
mined by this technique, these values 
are reported in the tables. The values 
obtained by both methods were checked 
with numerous anzlyses by mass spec- 
trometry. In those cases for which the 
acetylene and ethylene concentrations 
were obtained by Orsat analyses, the 
acetylene con.citrations reported in- 
clude higher acetylenes. Those values 
of the weight per cent conversion to 
acetylene calculated from concentra- 
tions obtained by Orsat analyses in- 
clude the higher acetylenes calculated 
as acetylene. In the cases of the longer 
material balances, the off gases from 
this unit were processed to recover 
acetylene and ethylene as pure prod- 
ucts and the quantities of these ma- 
terials obtained confirmed the conver- 
sion figures reported here. 


Discussion of Results 

The equipment described here oper- 
ated satisfactorily. Conversions to 
acetylene plus ethylene of 56 wt. % 
were readily obtained from propane. 
Conversions to acetylene alone of 45 
wt. % were obtained with only a slight 
sacrifice in total conversion. Both air 
and oxygen proved satisfactory oxi- 
dants. With oxygen operations, the 
oxygen requirements per pound of 
product were materially less than those 
reported for other processes ii based 
on acetylene and ethylene as coprod- 
ucts, and some less if based on acetyl- 
ene alone. There were no by-products 
that would present serious difficulties 
in the purification and recovery of the 
products. 

Oxygen-supported vs. Altr-sup- 
ported Combustion. Both oxygen-sup- 
ported and air-supported combustion 
have attractive features for use with 
this process. A comparison of data in 
Tables 2 and 3 shows that the conver- 
sions of cracking stock to unsaturates 
are almost identical for both methods. 


Material balance No. 2 of Table 2 
shows that, with oxygen-supported com- 
bustion under conditions that give a 1 :2 
ratio of acetylene to ethylene in the 
product, the conversion to acetylene was 
18.6 wt. % and to ethylene was 36.7 
wt. %. Material balance No. 4 of Table 
3 shows that, with air-supported combus- 
tion to give the same product composition, 
the conversion to acetylene was 18.7 
wt. % and to ethylene was 36.9 wt. %. 
Also, a comparison of material balance 
Nos. 3 and 9 from the same two tables 
shows that with a 1:1.14 ratio of 
acetylene to ethylene in the product, al- 
most identical conversions were obtained 
by both methods. 

The major differences in the prod- 
uct, are, of course, the concentrations 
of the desirable components of the off 
gases. 


The results of gas analyses given 
in Tables 2, 3, and 6 show that because 
of the dilution with nitrogen the concen- 
tration of these products, when air-sup- 
ported combustion is used, is slightly less 
than half that obtained using oxygen- 
supported combustion. 


A point not adequately indicated in 
the data is the amount of tar in the 
off gas. As will be discussed later, the 
amount of steam fed to the furnace 
has a pronounced effect on carbon for- 
mation. Since considerably more 
steam is used for cracking with oxy- 
gen than for cracking with air, there 
is less tar formation. However, the 
amount formed in cracking with air 
is not so much that it becomes a sig- 
nificant factor except at high ratios of 
acetylene to ethylene in the product. 

Any choice between the two methods 
must be made upon economic considera- 
tions. In the one case, there is an in- 
vestment in an oxygen plant, in the 
other, there is an increased investment 
in gas compression and separation fa- 
cilities. These two factors so nearly 
balance each other that a decision 
would be based on the contemplated 
use of the by-product gases. 

Choice of Cracking Stock. The fur- 
nace described in this report was in- 
tended primarily to crack hydrocar- 
bons with molecular weights higher 
than that of methane. The majority of 
the experimental work was done with 
propane and natural gasoline as crack- 
ing stocks. Other hydrocarbons of this 
type should work just as well but these 
were chosen because (1) they were 
available for experimental work, and 
(2) their price is suitable for their use 
in commercial operations. Data of 
Tables 3 and 4 were obtained while 
cracking propane and natural gasoline, 
respectively, by air-supported combus- 
tion. In both instances data are given 
for a range of ratios of acetylene to 
ethylene in the product. A comparison 


processes 


of these two tables shows that slightly 
higher yields were obtained with na- 
tural gasoline at the lower acetylene- 
to-ethylene ratios. At the higher ratios 
the yields were slightly higher from 
propane. 

A distinction not adequately re- 
vealed in the data is the amount of tar 
formation. It was immediately appar- 
ent that under the same conditions the 
use of natural gasoline resulted in 
more tar formation than the use of 
propane. This tar formation was con- 
trolled by the amount of steam added 
with the cracking stock. 

Figures 6 and 7 show graphically 
the raw-material requirements for 
cracking propane and natural gasoline, 
respectively. A comparison of these 
figures shows that the fuel and air re- 
quirements for cracking with natural 
gasoline are approximately 10% 
higher/lb. of product. These higher 
requirements are attributed to the ex- 
tra dilution steam used to control car- 
bon formation. 

Results from cracking mixtures of 
propane and natural gas, quoted in 
Table 5, are based on the propane fed, 
plus the 5 mole % ethane fraction of 


the natural gas. It is difficult 
to make an accurate comparison 
of these results with those ob- 


tained using propane alone. However, 


a comparison of material balance 
No. 11 (Table 3) with material 
balance No. 55 (Table 5) reveals 
some interesting points. For these 
two experiments the combustion- 
chamber conditions and _ product 
compositions were almost identical. 
In material balance No. 55 the 
amount of cracking stock’ was re- 


duced 25%, and the dilution steam was 


Fig. 8. Effect of addition of steam to furnace on tar formation. 
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replaced by natural gas. These 
changes resulted in an increase in con- 
version to acetylene and ethylene from 
55.8 to 63.5 wt. %. Although the eco- 
nomics of each situation will dictate 
whether or not this method gives the 
lower cost product, it certainly will be 
of interest under some conditions, 

By-Products. A characteristic of 
pyrolysis reactions of this type is the 
formation of variable quantities of 
higher acetylenes, aromatics, and tar. 
The character and quantity of these 
materials present in the off gas are of 
importance in their effect upon the 
choice of gas-separation and recovery 
equipment. Data in Table 6 indicate 
that slightly more higher acetylenes 
and aromatics were made with the use 
of oxygen-supported combustion than 
with air-supported combustion. The 
amount of higher acetylenes in the 
off gas using oxygen-supported 
combustion totaled about 1.5%, 
whereas about 0.5% was produced us- 
ing air-supported combustion. These 
amounts represent a slightly larger 
production of these materials for 
operation with oxygen when allow- 
ances are made for the dilution with 
nitrogen when operating with air. 

These data also reveal that, as the 
ratio of acetylene to ethylene in the 
off-gas stream was increased, the total 
amount of higher acetylenes decreased 
slightly. Under any condition the 
amount of these materials present did 
not present a major problem. 

As previously mentioned, carbon de- 
posits were obtained on the cold sur- 
faces where the quencher was attached 
to the furnace. The amount of carbon 
build-up within the furnace itself var- 
ied widely with operating conditions. 
These deposits presented operating dif- 
ficulties under some operating condi- 
tions that produced a high ratio of 
acetylene to ethylene. 

Under all conditions of operation 
some tar and carbon were in the off 
gas. Studies by microscopy revealed 
the particle-size range of this material 
to be 1.0 to 10.0. Quantitative meas- 


Table 5.—Basic Data Obtained Cracking 
Mixtures of Natural Gas and Propane 
While Burning Natural Gas with Air 


Material balance No. 53 55 
Duration of material bal- 
Product composition, wt. % 
31.8 45.6 
Feed rates, std.cu.ft./min. 
Fuel (natural gas) .. 13.7 13.7 
Cracking stock 
12.0 12.0 
Cracking stock 
(natural gas) .... 6.0 16.0 
Burner steam (added 
16.5 16.5 
Calcd. flame temp., °C. 2,000 2,000 
Preheat temp., °C.* .. 600 600 
Off-gas rate (dry), std. 
Saree 168 168 
Off-gas analysis, vol. % 
2.20 3.40 
0.00 0.17 
0.00 0.00 
58.06 54.96 
100.00 100.00 


Wt. % conversion + of 

cracking stock to 


* All feed streams except the fuel were 
preheated. 


+ Based on weight of propane fed plus 5 
mole % ethane fraction of the natural gas 
added to the cracking stock. 


urements of the amount of these ma- 
terials were difficult; so most of the 
observations were relative. Table 3 
does show the estimated amount of 
these materials present for three differ- 
ent conditions of furnace operation. 
These data reveal that the amount of 
this material present increased with 


increasing ratios of acetylene to ethyl- 
ene in the product. 

Figure 8 shows several filter papers 
that have filtered equal quantities of 
off gas. These gases were produced 
using different quantities of steam. As 
can be seen, distinctly less tar was pro- 
duced as additional steam was added 
to the furnace. Other qualitative meas- 
urements of this kind revealed that 
slightly more tar was formed with na- 
tural gasoline than with propane. 

The data in Table 6 indicate the 
presence of benzene in the off gas. In 
subsequent processing of the off gas 
(not discussed here) the presence of 
aromatic material was confirmed. An 
aromatic oil that represented 2 to 3 
wt. % of the cracking stock was re- 
covered. This oil contained approxi- 
mately 65 vol. % of benzene, 19 vol. % 
of toluene, and 16 vol. % of xylenes 
and higher aromatics. Approximately 
25% more aromatic oil was recovered 
when natural gasoline was used in- 
stead of propane as the cracking stock. 

Furnace. The furnace described 
above was satisfactory. The major 
difficulty encountered in initial efforts 
was in building a furnace that would 
stand the heating and ccoling cycles of 
experimental work. The brick con- 
struction with zirconia refractories 
gave good results. The structural sta- 
bility and suitability of the furnace for 
continuous operation was demonstrated 
by the fact that a combustion chamber 
was in excellent condition after 100 
days of operation. 

Although the furnace described here 
was well suited for experimental 
studies, a vertical, downward-firing 
furnace offers some structural advan- 
tages for a commercial unit. 


The authors wish to express their 
appreciation to those fellow-workers 
who contributed so much to the success 
of this project; especially is recogni- 
tion given here to C. O. Wimbish, W. 
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The toxic area semi-works described here was designed to fill the need for de- 


velopment of specialty organic chemicals. 
model for future expansion to plant scale of processes in which handling of 


obnoxious chemicals is involved. 


his article describes the details of a 
building constructed for the purpose 
of handling toxic chemicals, primarily 
as raw materials such as hydrogen 
cyanide and hydrogen sulfide, on a 
pilot plant scale. The building was 
established as part of a general-pur- 
pose semi-works and pilot plant for 
process-development studies in con- 
nection with organic chemical manu- 
facture. 

Prior to the existence of this special 
building, some toxic chemicals were 
handled in general semi-works operat- 
ing areas; under such circumstances it 
was, of course, necessary to take ex- 
traordinary precautions even to the 
extent of precluding the use of an en- 


Panel boord on main 
operating floor. 


The pilot plant area could be a 


tire building for any other purpose. Not 
only was this an inefficient method of 
equipment use, but there remained the 
potential problems involved in case a 
sample bottle was dropped or a process 
line began to leak. Furthermore, it 
was difficult to keep all persons who 
might have occasion to enter the build- 
ing informed regarding the toxic na- 
ture of the process in operation. These 
persons might be accountants, or oil- 
ers, or inspectors, or others not spe- 
cifically connected with the semi-works 
staff. 

Finally, there was the problem that 
without constant reminders, even the 
operating personnel might become 
somewhat callous regarding the nature 
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of the chemicals involved. These fac- 
tors, together with the increase in the 
frequency of use of toxic chemicals, 
made it imperative that a special area 
be provided, and that it contain equip- 
ment operable remotely from an area 
distinct and separate from the equip- 
ment area. 


Construction Details 
EXTERNAL 


Figure 1 shows a typical external 
elevation of a three-story building ap- 
proximately 25 ft. x 25 ft. x 35 ft. 
high. 


All brick construction was selected not 
only for its permanence and fireproof 
qualities, but also to blend architecturally 
with the neighboring buildings. Any mas- 
onry construction, however, because of its 
porosity presents the problem of decon- 
tamination. To reduce the porosity problem, 
all internal brick surfaces in the equip- 
ment area were coated with a special alkyd 
resin paint formulation. It will be noted 
from Figure 1 that windows appear only in 
the operating part of the building for rea- 
sons that are perhaps obvious ; this prevents 
the escape of toxic fumes through broken 
window panes and insures that all air will 
be drawn through the operating area (note 
the air intake sections above the windows) 
to the equipment area, thereby keeping the 
operating area under a slightly higher pres- 
sure than the equipment area. 

Access doors are provided at each floor 
level, but only into the operating area. 
The one exception is the double door on 
the first floor to. permit movement of raw 
materials and equipment, but these doors 
can be opened only from the inside. This 
arrangement insures that only propérly in- 
formed and instructed personnel will enter 
the equipment area and that nobody will 
wander into the danger zone by mistake. 


INTERNAL 


A typical internal elevation (Figure 
2) shows in particular the separation 
of the operating area and the equip- 
ment area. Figure 3 is a typical ele- 
vation illustrating the way in which 
the major equipment pieces appear to 
an operator standing in the operating 
area. The three floor plans (Figures 
4, 5, and 6) again illustrate the divi- 
sion between the equipment and oper- 
ating areas. 


It can be seen that entrance to the equip- 
ment area must be made through an air 
lock, the one exception being the double 
door on the first floor referred to pre- 
viously, This double door can be opened 
only from the inside. Safety showers are 
available at each floor level in the air lock 
so that these locks can serve also as de- 
contamination booths. In unusual cases, 
these showers could be set up to circulate 
solvent instead of water. A hoist is avail- 
able for movement of raw materials and 
equipment through the open hatch area to 
each of the two upper floors. 

The ground floor is concrete. This 
porous material could present a decontami- 
nation problem and if necessary could be 
covered with steel plate. The two upper 
floors in the equipment area are partly 
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FIRST FLOOR > 
Fig. 4. 


open steel grating and partly steel plate 
over steel grating. The plate was installed 
immediately surrounding the equipment to 
prevent minor spills from dripping to 
lower moors. The open grating in the area 
away from the equipment provides for 
better vertical ventilation. Steel plate was 
used for ‘floorng offf the operating 
floor, and for the walkwa at the third 
floor level. 

Steel grating with floor plate was 
considered’ superior to concrete for 
flooring for several reasons. Firsi, it 
is not porous and is easily decontam:- 
nated. Second, it permits greater flexi- 
bility in relocating equipment and/or 
installing new equipment. Third, it 
allows better air circulation in the 
equipment area. 

Figure 7 illustrates a characteristic 
section of the separating barrier. 


Large areas of Plexiglas are used to pro- 
vide adequate visibility. The Plexiglas 
panels are held in place by spring clips 
and caulking compound. Use of this clear 
plastic material makes it convenient to 
bring valve extension handles through the 
partition at practically any desired point. 
Most of the valves were located so that 
straight-through type of extension handles 


SECOND FLOOR > 
Fig. 5. 


could be used. However, in some cases, 
particularly with the Y-type corrosion re- 
sistant porceiain valves, it was necessary 
to design rather elaborate extension handle 
systems. Wherever applicable, plug valves 
were used, not only for ease in providing 
extension handles, but also, since a system 
could be established, through the use of 
T-type handles, to determine whether tue 
valve is open or shut (for example, bar 
vertical, valve closed). 


Ventilation 


The major safety device is the ven- 
tilating system. Outside air is force- 
fed into the operating area through 
louvers provided above the doors and/ 
or windows. This air passes over 
heaters when required for wintertime 
operation. The air is admitted to the 
equipment area through a series of 
openings above and below the Plexi- 
glas barrier at each floor level. These 
openings have manually adjusted louv- 
ers. Figure 8 shows a typical ventila- 
tion duct-work elevation. This duct 
work is so located that the air must 
pass completely across the equipment 
area before entering the openings in 
the ducts. A blower exhausts the air 


Fig. 6. 
THIRD FLOOR > 
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to a stack which is 125 ft. high. The 
total air rate is equivalent to one air 
change in the building every 3 min. 
The over-all air change rate in itself 
is not as important as proper distribu- 
tion of the air flow to purge thor- 
oughly the equipment area with each 
air change. 


A large number of louvered openings in 
the Pleriglas barrier and corresponding 
openings in the discharge blower suction 
ducts are provided to establish good air 
flow distribution. Moreover, the general 
ventilation system is not relied upon for 
complete removal of toxic vapors from all 
corners and pockets of the equipment area, 
but it is supplemented with portable blow- 
ers and flexible hose exhaust lines con- 
nected to the duct work. One or more of 
these portable blowers can be set up to 
provide spot ventilation at such potential 
trouble points as stuffing boxes and samp- 
ling ports. These blowers are always used 


External view (first floor below grade 
on this side). 


when it is necessary for a man to enter 
the area during operation. 

Automatic closure of the louvers between 
the operating and equipment areas in case 
of mechanical failure of the exhaust sys- 
tem was not provided since both forced 
draft and exhaust ventilation systems are 
present. in addition, the high stack pro- 
vides some gravity ventilation in the event 
of failure of both of the mechanical sys- 
tems. 

The stack is constructed of steel with 
a baked-phenolic interior lining. The duct 
work is galvanized steel coated internally 
and externally with a special alkyd resin 
coating formulation. 


A scrubber for the exhaust air was 
not included with the original design, 
but sufficient space was allotted for 
installation of such a unit at some fu- 
ture date if required for some ex- 
tremely toxic material. Normally, the 
concentration of toxic contaminant in 
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the ventilation air is extremely small 
and dispersion from a 125-ft. high 
stack was considered a more than 
adequate safety precaution. 


Liquid Wastes 


In order to collect all liquid wastes 
including floor washings, a 500-gal. 
waste pit was installed below the first 
floor level. This pit is concrete lined 
with acid-brick; an  asphaltic-type 
membrane was used between the con- 
crete and the brick. This pit may be 
used to treat any toxic wastes prior to 
discharge to the plant contaminated- 
sewer system. The collected wastes 
may also be pumped back to the re- 
actors for treatment. A sump pump is 
used to transfer the wastes to the 
sewer or to the equipment. As an 


Operating Technique 

The equipment and operating areas 
were set up with the safety of the 
operating personnel uppermost in 
mind. However, without proper oper- 
ator training, operation of even so 
carefully designed an area as this could 
be hazardous. Safe procedures for. en- 
tering and leaving the equipment area 
have been drawn up and the operators 
carefully instructed in these. The area 
is not intended to be used for non- 
toxic reactions since the rather strict 
operating procedures might be laid 
aside if it were known no danger ex- 
isted, and in time this could lead to a 
breakdown in the discipline. 

The safety precautions are not de- 
tailed here but only a general pro- 
cedure for establishing them is pre- 


sented. Clearly, each case in which a 
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Fig. 7. Typical partitions. 


added safety precaution, a blank flange 
was installed in the discharge line and 
this flange must be removed manually 
before starting the pump. This assures 
that the operator will not start to dis- 
charge the wastes prior to proper 
treatment. 


Process Equipment 
The process equipment is not unique. 


The two basic units are a 100-gal. glass- 
lined kettle-type reactor with packed tower, 
condenser, and receiver; and a_ 100-gal. 
stainless steel kettle-type reactor with con- 
denser and receiver. Process pressures ard 
temperatures may be varied from full 
vacuum to 25 Ib./sq.in. gauge and from 
—z0 to 200°.C., respectively. The neces- 
sary auxiliaries such as vacuum jets, vent 
scrubbers, instruments, and pumps are, of 
course, included. 
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toxic material is handled must be 
thought out on its own particular haz- 
ard level. In general, the procedure 
is as follows: 


@ When a new and toxic material is to be 
handled in the course of a process study, the 
engineer in charge of the development is 
given the responsibility of investigating in de- 
tail the toxicity of the new material. He is 
assisted in this by the criginating synthesis 
laboratory. On the basis of the information 
developed, the engineer and his group leader 
devise a safe handling procedure for the use 
of the raw material or intermediate. Special 
thought is given to handling methods to avoid 
spills or other escape of the toxic materials, but 
the proper procedure in the case of a spill or 
other release is, of course, considered in detail. 
The safe handling procedures are then drawn 
up and reviewed with the semiworks superin- 
tendent. Prior to actual operation, background 
information is presented to the entire operat- 
ing staff during the weekly safety meetings. 


tea PLEXIGLAS 
PLEXIGLAS 
| 


@ Then the operators specifically assigned to 
the operation of the equipment are briefed in 
detail on the safe handling methods. Shift 
foremen are, of course, included in these brief- 
ing sessions. Finally, the operating instructions 
cre prepared in typewritten form, reviewed by 
the group leader, and issued to the operating 
personnel. During the course of the actual 
operation, the engineer in charge is either on 
the scene or can be reached quickly by tele- 
phone. 


@ Operating procedures are devised and 
equipment and lines set up and tested in ad- 
vance to avoid, whenever possible, the neces- 
sity of entering the equipment area while it 
is in operation. Should such a move be neces- 
sary, however, special procedures have been 
set up. Air masks and protective suits are pro- 
vided for the person entering. No person is 
allowed to enter the equipment area unless 
another worker, equipped to enter, is posted 
on the operating side of the barrier. As noted 
previously in this article, spot ventilation is 
provided by means of flexible hose connections 
to reduce the concentration level of the toxic 
chemical; for example, it might be necessary to 
tighten up the stuffing box on a reactor or 
repair a leak. 


@ Thus, by thoughtful design of this unit and 
by careful instruction of operating personnel, 
it is possible to handle highly toxic raw ma- 
terials and intermediates at the same level of 
safety accorded less hazardous raw materials. 


Fire Protection 


It is obvious that if a small fire 
should start in the equipment area, the 
large quantity of air blowing through 
the area could fan it quickly to a large 
blaze. Some thought was given to the 
use of automatically closing louvers 
operated by a temperature switch, but 
this was considered impractical. The 
usual sprinkler system was installed 
and, in addition, manually operated 
steam-blanketing lines were installed 
over the waste pit, a particularly vul- 
nerable spot, and at strategic spots 
around the reactors. In case of fire. 
the operators are trained to shut off 
both the intake fans and the exhaust 
blower immediately (the natural draft 
from the stack will help prevent escape 
of toxic fumes to the operating area) 
and to turn on the appropriate steam- 
blanketing valve. These steps are de- 
signed to keep the fire under control 
long enough to permit the operator to 
put on protective clothing arid enter 
the equipment area with the proper fire 
extinguisher. Should a small fire go 
out of control, the automatic sprinkler 
system would be set off and major fire- 
fighting equipment would be brought 


up. 


led, 


The mechanical design of the toxic area 
was prepared by W. F. Kamensky and K. E 
Dahlen. Helpful suggestions of L. U. 
Spence and H. R. Moody in the preparation 
of this paper are gratefully acknowledged 


Presented at A.I.Ch.E. meeting, Chicago, 
Mlinois. 
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from run-of-mine spodumene ore 


Harold J. Andrews | Lithium Corporation of America, Mi polis, Mi 7 


xtraction of lithium from run-of- 

mine spodumene ore containing 1.0 
to 1.5% Li,O has been effected, and 
probably for the first time the direct 
chemical extraction of lithium from 
low-grade ore has been found com- 
mercially successful. 


Details of Operation 


The process used by Lithium Corpo- 
ration of America at its Bessemer 
City, North Carolina, plant and re- 
viewed by Hader, Nielson, and Herre 
(1) consists of first heating the spo- 
dumene ore to about 2,000° F. At this 
temperature spodumene undergoes an 
inversion from the natural alpha-spo- 
dumene to beta-spodumene. This oper- 
ation is called “decrepitation.” 

In the next step the ore is finely 
ground, mixed with concentrated sul- 
furic acid, and heated to about 450° F. 
A base exchange reaction between the 
acid and beta-spodumene results in the 
formation of lithium sulfate, which is 
subsequently leached from the ore with 
water. This solution is then separated 
from the ore by continuous vacuum 
filters and concentrated by evapora- 
tion. The concentrated lithium sulfate 
solution is subsequently mixed with a 
concentrated solution of soda ash, and 
the resulting insoluble, lithium car- 
bonate, is centrifuged and washed. The 
sodium sulfate in the mother liquor is 
recovered as a commercial-grade salt 
cake. 

This process got its start at St. 
Louis Park, Minnesota, in a plant us- 
ing a spodumene concentrate of 4-5% 
Li,O content. Lithium losses were 
low, but coupled with the losses in- 
curred in the beneficiation of run-of- 
mine ore, the maximum recovery from 
the ore deposit to the salable product 
was about 55%. 

Experience at Bessemer City has 
shown that a substantially higher 
over-all recovery can be obtained by 
using run-of-mine ore directly in the 
chemical process than can be obtained 
by going through preconcentration. 
Thus, the direct chemical processing 
of run-of-mine ore has resulted in a 
higher over-all lithium recovery with 
the use of a minimum of equipment 
and operating personnel to obtain a 
low-cost-lithium extraction. 

There were, however, several prob- 
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lems associated with the direct chemi- 
cal treatment of run-of-mine ore that 
did not appear with previous work on 
extraction of lithium from concen- 
trates. Most of the problems centered 
around the decrepitation and acid 
roasting steps; these difficulties were 
solved by the application of pilot 
studies, of novel design ideas, and of 
close production control. 


DECREPITATION 


Previous to plant design, pilot stud- 
ies were undertaken to determine the 
per cent conversion from alpha- 
spodumene to beta-spodumene that 
could be achieved by decrepitating 
run-of-mine ore. These studies showed 
that underheating the ore would result 
in poor decrepitation and that over- 
heating, or partial fusion of the ore, 
would result in the tie-up of lithium 
with gangue minerals, which would 
prevent its acid extraction. Results of 
these tests showed that the ore must 
be decrepitated between narrow tem- 
perature limits (a temperature band of 
about 100° F.) to obtain maximum 
decrepitation recovery. However, it 
was shown that high decrepitation re- 
covery could readily be achieved in the 
pilot lab kiln. The tests further indi- 
cated that the best kiln product would 
be free-flowing with a high percentage 
of fines. 

The design of the decrepitation 
equipment was carried out then on the 
basis of these pilot tests and on the 
experience gained in running concen- 
trates at the St. Louis Park plant. 
Careful attention was given to obtain- 
ing the best possible control of the 
kiln. Because of the dusty nature of 
the kiln product, it was necessary to 
use an indirect water-cooled 10-x200- 
ft. rotary cooler, and to instal! a fan- 
and-dust collector in the discharge of 
the cooler in order to prevent exces- 
sive dusting in the kiln firing hood. 

This system also made possible ex- 
tremely close draft control in the kiln. 
Instruments were also installed on the 
kiln to maintain close control of the 
fuel rate, feed rates, and kiln tempera- 
ture. Operators skilled in the use of 
these instruments and familiar with the 
appearance of decrepitated ore were 
able to maintain constant operating 
conditions and a uniform product. As 
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a result, it was possible to attain 
large-scale decrepitation recovery pre- 
dicted by pilot lab work. 


ACID ROASTING 


After initial tests showed that the 
over-all recovery of lithium from run- 
of-mine ore was higher than from con- 
centrates, the key to the economic suc- 
cess of run-of-mine operations was the 
sulfuric acid consumption in the acid- 
roasting operation. It was immediately 
apparent that more sulfuric acid would 
be required per pound of lithium sul- 
fate extracted from low grade run-of- 
mine ore than from 4 to 5% concen- 
trates. Exhaustive pilot tests were 
carried out to determine the optimum 
ratio of sulfuric acid to ore and the 
optimum roasting temperature. Re- 
sults of these tests, coupled with an 
economic evaluation of the decrepita- 
tion and roasting steps, indicated that 
lithium extraction from run-of-mine 
ore would yield the lowest cost lithium. 

Equipment design for the acid- 
roasting operation centered around the 
materials of construction and the con- 
trol of process variables. The equip- 
ment used in the roasting operation 
consisted of a gravimetric feeder, a 
mixer, a rotary kiln reactor, a leach 
tank, and a scrubbing system. 

In this operation the ore from stor- 
age is fed continually with a controlled 
amount of sulfuric acid to the mixer. 
The mix then falls into the roaster, 
where the desired temperature is main- 
tained by an automatic control of the 
gas rate and kiln draft. The ore dis- 
charges, together with leach solution, 
into an agitated tank and is pumped 
to the neutralizing tanks. Gases 
from the roaster pass through a two- 
stage scrubbing system and then dis- 
charge to the atmosphere. 

The feeder, mixer, and roaster are 
all of mild steel construction, which 
to date has held up well from attack 
by 66° Baumé sulfuric acid. The acid 
leach tank consists of a_ lead-lined 
steel tank with a dense acid brick lin- 
ing together with a neoprene-lined agi- 
tator and pump. This tank and pump 
unit replaced a bucket elevator that 
was originally used to elevate roasted 
ore to the leach tanks. After a two- 
year operation the tank lining is in 
almost perfect condition and neoprene 
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has been established as an excellent 
material for withstanding hot, acid, 
and abrasive slurries. The two-stage 
scrubbing system consists of an acid 
brick cooler and a rubber-lined scrub- 
ber, which supply a fine water mist 
to reduce SO, fumes. 

The operation of the roaster consists 
of maintaining the proper acid to ore 
ratio, ore retention time, and discharge 
temperature. The desired acid to ore 
ratio is maintained by adjusting the 
ore rate or acid rate to the mixer 
and controlled by titrating for 
acid in the roaster feed and dis- 
charge. The ore hold-time is ad- 
justed by varying the speed of the 
roaster. Ore temperature is indicated 
and controlled by thermocouples lo- 
cated at the discharge end and at sev- 
eral points along the roaster. Close 
operating control of the variables has, 
as in the decrepitation step, resulted in 
the recovery indicated by pilot lab 
work, 


Handling System 

Another feature of the Bessemer 
City plant that has contributed to the 
success of the process is the raw-ma- 
terials-handling system. A slurry stor- 
age system for handling soda ash has, 
in particular, helped cut processing 
costs. Soda-ash slurry provides a 
saturated sodium carbonate solution es- 
sential to low-cost precipitation of 
lithium carbonate from lithium sul- 
fate. In addition, use of this soda-ash 
system has resulted in a minimum 
amount of storage facilities, of hand- 
ling equipment, and of operating per- 
sonnel. Air slides are used wherever 
possible to convey ore, limestone, and 
hydrated lime. The air slides have 
proven to be a low first cost, low 
maintenance cost, and extremely re- 
liable and versatile means of conveying 
fine mesh solids. 

This Bessemer City plant was plan- 
ned with the idea of extracting lithium 
from any grade spodumene concentrate 
as well as from run-of-mine spodu- 
mene ore. The maximum design low 
grade ore production capacity has been 
attained. However, with a few minor 
changes, the plant output has been in- 
creased to 180% of design by the use 
of concentrates. Because of the high 
present-day lithium demands, the plant 
has, to date, run only eleven months 
on run-of-mine ore, and twenty months 
on concentrates. A comparison of the 
two types of ore shows, however, that 
unit product costs are lower on run- 
of-mine ore. 


Literature Cited 
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Air view of the Bessemer City, No. Carolina plant of Lithium Corporation of America. 


View of plant “ore processing cir- 
cuit.” Kiln in foreground, cooler 
in background. 


ae 


Acid roaster. Two-stage scrubber 
shown at right of picture. 


Soda ash slurry storage of Diamond Alkali design. Pneumatic unloading. Two 
storage tanks in foreground. 
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OPTIMUM 
DESIGN 
CAPACITY 


Is it ever economical to design for a capacity in excess of sales requirements and 
leave equipment idle part time? Yes, says author Timpe, who believes in treating 
each case individually rather than attempting to apply a general formula. 


any factors enter into’ the choice 
id of the design capacity of a new 
production unit. Some of the major 
considerations are: 

1, Estimate of sales potential 

2. Physical limitations of site, avail- 
able utilities, or special equipment 

3. Capital available and fiscal policy 

4. Operating costs. 

As will be illustrated later, particu- 
larly with respect to operating costs, 
the choice of one-, two-, or three-shift 
operation requires an economic study 
involving several of these factors. It 
is the engineer’s responsibility to ex- 
plore these alternatives before making 
his final design recommendation. A 
useiul approach is to determine the 
economics of the minimum capital cost 
unit, then compare by increments the 
savings realizable from a larger in- 
vestment. 


Sales Estimates 


Although sales estimates are not 
usually included in the functions of the 
design engineer, it is to his advantage 
to see that they are firmly establish d 
before committing costly engineering 
time. The engineer may be misled by 
overly optimistic forecasts from the 
sales department. If he builds an engi- 
neering proposal on such a basis, he 
may later be brought up short by the 
cost accountant who will insist on jus- 
tifying the venture on the ground of 
some lesser budget such as current 
sales. The engineer may often find 
himself using a double standard by 
proposing a plant capable of meeting 
the rosiest sales forecasts but also eco- 
nomically justifiable at lower output. It 


*T. W. Timpe is project engineer in the 
Central Engineering Division. 
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is usually best to figure the justification 
on the most conservative figure, since 
returns at higher production levels will 
then be even more profitable. 

The engineer may have difficulty in 
the early proposal stage in pinning 
down the annual capacity goal with the 
principal authorities. The sales de- 
partment naturally wants maximum 
capacity to allow flexibility for short- 
term, high-volume promotional schemes 
or other purposes. The salesman is 
quick to complain if deliveries are late 
due to lagging production. This may 
be a major factor in some cases in 
favor of the one-shift idea to allow em- 
ploying extra shifts for peak periods. 
Certainly it should be considered when 
economic differences are small. What- 
ever may be the particular case, it is 
essential that a mutually agreeable an- 
nual production basis be established at 
top levels before the design proposal is 
worked up in detail, and such a basis 
must be clearly understood. 


Physical Limitations 


Physical limitations must also be 
considered at an early stage. Limita- 
tions imposed by site and utilities are 
important but beyond the scope of this 
article. Certain types of process equip- 
ment, however, and almost all packag- 
ing equipment, are built in definite size 
or speed ranges. Two examples fol- 
low: 


1. A commercial wiped-film evaporator is 
available in standard sizes, in geometric 
progression of both capacity and price. Ex- 
ceeding capacity of one size by a small 
margin may mean almost doubling the 
installed cost for the next size unit. 

2. Filling and packaging machinery is a 
subject in itself. Suffice it to state here 
that almost all such machines have definite 
speed limits inherent in their design. In 
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some cases the step to the next higher ca 
pacity may be so large as to require a com 
pletely different design principle (e.g., re- 
ciprocating to rotary action) with a major 
change in cost. Often in a business of 
almost 100% packaged products this be- 
comes the tail that wags the dog, that is, 
upstream process equipment is tailored to 
meet finishing line speeds. 


In brief, then, the cost factors and ca- 
pacity limits of certain special machin- 
ery must be taken into account in es- 
tablishing optimum design capacity. 


Capital Available and Fiscal Policy 


Fiscal policy varies somewhat 
among companies, and a detailed dis- 
cussion of corporate finances will be 
left to experts in that field. Naturally 
most managements favor projects giv- 
ing the quickest return on investment, 
either as savings or increased gross 
profits. The concept of payout time is 
one common yardstick, and is defined 
here as the number of years required 
to recover the proposed investment by 
savings or increased profits once the 
plant is in operation. The annual cost 
of this investment, however, figures 
as a debit in the computation. The 
usual annual charges on increased 
capitalization are: depreciation, main- 
tenance, property taxes, insurance, and 
interest. 

In the writer’s experience the an- 
nual charges just referred to have to- 
taled from 8 to 12% of the invest- 
ment, excluding interest. In addi- 
tion, a new venture may require 
some demolition or alterations to 
existing buildings and equipment, 
cost of which is written off as a non- 
recurring expense the first year. This 
portion is not capitalized and is not 
subject to the above annual charges, al- 
though it is still included as part of 
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Theodore W. Timpe * 


Colgate-Palmolive Company 
New York, New York 


the investment. Except in cases where 
such expenses are substantial, they do 
not materially affect the payout time 
calculation. 

If the company must borrow money 
from outside on a long-term basis to 
finance a venture, the interest on the 
loan may be a valid annual charge. Ii 
the project is financed from working 
capital or otherwise budgeted internal 
funds, such interest is seldom charged, 
depending on the company’s policy. 
However, when capital outlays are 
budgeted and funds available are lim- 
ited, those projects with the most at- 
tractive payout will win. All cost fac- 
tors must therefore be properly stated 
to give an accurate picture to manage- 
ment of the relative worthiness of 
projects competing for funds. 


Operating Costs 

Operating costs may be substantially 
influenced by choice of process or de- 
sign of equipment. Here, however, 
concern centers only on those cost tac- 
tors depending on production rate. 
These are: 


e@ Capital costs—depreciation, mainte- 
nance, insurance, and taxes as described 
previously—are usually all in direct pro- 
portion to the investment. These charges, 
of course, will be lowest for the small unit 
designed to operate three shifts continu- 
ously. 

e@ Labor costs are not always in direct 
proportion to the number of operating 
hours per year. Premiums are usually paid 
for labor on second and third shifts, and 
always evenly divided. 


Investment 


land 
Buildings 

Utilities ... 
Process equipment . 


Total invectment 
1. Increment investment . 


Capital Charges 
Building Depreciation .. 
Equipment Depreciation 
Equipment Repairs 
Taxes 
Insurance 


Total Capital Charges 
2. Increment Capitol Charges . 


Direct Operating Costs/Shift 
15 men/shift @ average $6,000/yr. .... 
3. Increment savings .... 
4. Net Savings 3 — 2 
Payout time, 1/4 . 


or similar operations may at times be sig 
nificant. Where applicable, these factors 
must be considered in the economic analy- 
sis. 

It follows, therefore, that it is not 
always a simple matter to size a plant 
even when annual production goals are 
established. The lowest first cost does 
not always yield the best return. With 
so many factors to balance, a shortcut 
approach is not recommended. It is 
rather suggested that al! figures be 
developed with as much accuracy as 
time and available data permit. This 
includes investment estimates. It has 
not been Colgate’s practice to scale up 
costs of basic equipment only, or use 
other methods of that type in order to 
arrive at plant cost estimates in ‘any 
stage. Almost invariably there are 
complications which preclude such gen- 
eralizing. Therefore, the company pre- 
pares a definitive flow diagram and 
layout at the start, then goes through 
an estimating checklist literally from 
A (for alterations) to Z. Such care is 
usually justified by not quoting a has- 
tily prepared figure to top management 
which is later remembered just when 


300,000 350,000 425,000 
450,000 530,000 695,000 
1,300,000 1,670,000 2,380,000 
$2,150,000 $2,650,000 $3,600,000 
0 500,000 1,450,000 
9,000 10,500 12,800 
109,000 137,500 187,500 
61,500 76,500 105,000 
28,700 35,700 49,000 
1,200 1,500 2,000 
$209,400 $261,700 $356,300 
0 52,300 146,900 
270,000 180,000 90,000 
0 90,000 180,000 
37,700 33,100 
44 yr 


it is hoped that top management will 
forget. When ballpark figures are 
nevertheless demanded, the engineer 
must stress their limitations when 
presenting them. 

The following illustrations, derived 
from three actual cases, may not be 
viewed as ideal examples because of 
various special conditions; however, 
they are far from unusual and serve 
only to emphasize the need for indi- 
vidual analysis rather than general 
rules. 

In case 1, the minimum three-shift 
plant is ec nomically justified. Case 2 
favors the middle of three alternates. 
Case 3 shows the attractiveness of in- 
creasing the capacity of an existing 
plant, but the analysis could just as 
easily have applied to an entirely new 
venture. 


Case 1: lL 2, or 3 shifts 


A new installation was required te 
produce an ingredient to be used in an 
existing product whose sales budget 
was well established, hence the yearly 
output was solidly fixed. 


The first 


overhead is not 
‘s Where a large operating crew is required, 60/min. 120/min. 260/min. 
the labor savings by going to fewer shifts $250,000 $306,000 $380,000 
of operation may outweigh the higher capi- 56,000 130,000 
me tal charges of the larger investment, a5 3. Annyal capital costs ............-0000ee0000: 27,500 33,800 42,000 
examples to follow will show. It is most 84,000 40,000 18,000 
important, therefore, that the designer 4. taevement lcher cont (compared with existing 
establish the labor force required for the 44,000 — 22,000 
plant as a part of the proposal, and take 5. Total annual expense 3+ 4 . 71,500 33,800 20,000 
early steps to keep crews low by efficient * 2 § Serre rere 157,000 157,000 157,000 
design. 85,500 123,200 137,000 
e Utilities costs may or may not be af- 8. Payout time, 1/7 .......... oc an oe aes ® 2.9 yr. 2.5 yr. 2.8 yr. 
fected by intermittent vs. continuous 37,700 51,500 
operation. There may be a rate saving in 10, Increment payout, 2/9 1.5 yr. 2.5 yr. 
using power during off-peak periods which 
could favor night operations. The cost of 600 300 150 


warm-up periods for evaporating, drying, ym 
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Table 1. 
: P| 3 Shift 2 Shift 1 Shift 
} 
‘ 
of 
ay ‘ 
Table 2. 


Direct Production Cost 

Raw materials 

Labor & personnel expense 
Variable overhead 


(some supervision, maintenance, and utilities) 


Additional Expense of Investment ($700,000) 
Depreciation 

Maintenance 

Taxes 

Insurance 


Net annual savings 
Payout time 


estimate for three-shift continu- 
ous operation, which also had process 
advantages. There were, however, 
some disadvantages to around-the- 
clock operation, so the alternatives of 
one and two shifts were also studied. 
For each case capital estimates were 
made from separate flow diagrams and 
equipment sizes. Furthermore, in 
analyzing operations it was estimated 
that fifteen men were required per 
shift, including operators, laborers, di- 
rect supervisors, and direct mainte- 
nance men. This is exclusive of gen- 
eral supervisors and other personnel 
who are on hand on day shift only and 
should not be considered in this com- 
parison. 

Since the three-shift plant is the 
lowest first cost, it is used as the refer- 
ence point. Incremental costs are then 
figured for the alternatives as shown 
in Table 1. Some figures are fictitious 
but of proper order of magnitude to 
illustrate this case and other cases that 
follow. 

For the three-shift case, the payout 
time shown in parentheses is listed for 
comparative purposes. This number is 


Production— Units 
Existing 
$630,500 
176,100 
19,600 


Raw materials 
Labor & personnel expense.. 
Variable overhead ........ 


$630,500 
119,700 
19,609 


Plant A 
Existing 


$1,037,800 


not derived from’ any figures in the 
table, but came from a separate com- 
putation designed to justify the mini- 
mum investment. 

It is seen, then, that in this case the 
extra investment required to operate 
on one or two shifts is not attractive, 
since the relatively small crews and re- 
sultant low labor savings do not justify 
the additional cost over the minimum. 


Case 2 


A product was being made at one 
plant only for general 
Growing sales caused the unit to ap- 
proach its capacity limit. Rather than 
expand the existing facility, freight 
savings indicated a new unit at an- 
other plant location was economical. 
Nominal capacity, on which the sav- 
ings estimate was based, was taken as 
20% above existing sales for the reap- 
portioned distribution at the new unit 
to allow for expansion. The existing 
unit was considered already paid for 
out of profits and its amortization not 
included in the calculations, even 
though its output would be reduced. 


Table 4. 


100,000 
New 
$945,800 
179,600 
29,400 


Existing 
$945,806 
267 4600 

29,400 


Savings 


distribution. 


The process consisted of batch-mak- 
ing facilities and a packaging line. The 
batch equipment presented no particu- 
lar problem since it could be sized to 
match packaging speeds. In packag- 
ing, however, several choices were 
possible : 

e@ Lowest cost—the simplest type auto- 
matic line, capacity 60 units/min. 


Intermediate 
matic line. 


cost—120/min, auto- 


e Highest cost—automatic, 260/min. ; 
no prior company experience with this type 
machinery. 


Case 2 also differed from Case 1 in 
that operators could be used elsewhere 
in the large plant when not employed 
on this product. It was therefore most 
economical to run any equipment se- 
lected at maximum speed, and perhaps 
for less than the full 240 days/yr. 
Labor costs were therefore figured on 
an hourly basis, but with premiums 
for second and third shifts. 

In Table 2, it is noted that all payout 
periods are good and there would ap- 
pear to be little choice. However, by 
an analysis on an incremental basis, it 
is evident that the 120/min. plant is 
justified by paying off the added cost 
in 1.5 yr. The 260/min. plant has a 
larger payout by comparison although 
still attractive. 

With reference to the last row of 
figures, operating shifts per year: the 
factory can operate 240 days/yr. for a 
total availability of 720 shifts exclud- 
ing week ends. The 60/min. plant 
would be near capacity at the start, 
which would hardly be wise from a 
sales standpoint. The 120/min. plant 
would require 60 second shifts/yr. 
and would provide a reasonable cush- 
ion for expansion. If efficiency were 
improved above guarantee limits as 
could be normally expected in a plant 
of this type, the second shifts may be 
entirely eliminated. The 260/min. unit 


160,000 
New 
$1,513,200 
287,300 
47,100 


Savings 
$ 61,200 
242,800 
71,600 


Existing 
$1,574,400 

530,100 

118,700 


"88,000 


$826,200 


Additional expense $ 
of investment 


Depreciation 


$769,800 


$1,242,800 $1,154,800 


6,900 
3,000 
1,100 

100 


$11,100 


New unnual savings 
Investment 

Payout time 
Operating shifts/yr. 
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130,000 


$11,100 


130,000 
1.7 yrs. 
450 
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$88,000 $2,223,200 $1,847,600 $375,600 


Table 3. 3 
New Savings 
89,500 29,400 60,100 
55,700 (55,700) 
67,000 
New Savings 
$6,400 
$45,300 $76,900 $364,500 
130,000 
2.9 yr. 0.4 yr. 
a ar 480 300 180 720 270 1,150 720 430 
58 e 


would have almost a fivefold expansion 
potential, which could hardly be justi- 
fied for this particular product. The 
120/min. plant was therefore recom- 
mended and approved on both eco- 
nomic and expansion potential 
grounds, 


Case 3 


Plant A first made a product at the 
rate of 100,000 units/yr. Anticipated 
expanding sales and an improved proc- 
ess resulting in lower product cost jus- 
tified plant B at 100,000 units/yr., at a 
cost of $700,000. The new operations 
at plant B proved so successful in re- 
ducing cost that a study was made to 
increase its output and eliminate pro- 
duction at plant A. It was found that 
an additional investment of $130,000 
to break bottlenecks would boost out- 
put to 160,000 units. Even if sales did 
not rise to this figure, it was possible 
that labor savings at the higher pro- 
duction rate would justify the invest- 
ment. Incidentally, this was one of 
those processes limited by special ma- 
chinery; an increase beyond 160,000 
units would require a minimum extra 
cost of $350,000. 


Consider first the basis for the original 
investment of $700,000 to supplant the 
older plant A.—Basis, 100,000 units. Only 
costs changed by the new plant are listed 
in the analysis shown in Table 3. 

Examine plant B on the regular (100,- 
000 capacity) and proposed (160,000 capac- 
ity) bases at three levels of annual produc- 
tion: 67,000, 100,000 and 160,000. For the 
latter, it will be necessary to compare pro- 
duction costs of the proposed facility with 
present capacity based on 100,000 at plant 
B and 60,000 at old plant A. Results are 
shown in Table 4. 


It is thus seen that the additional in- 
vestment to increase capacity is justi- 
fied by: 


(a) A comparable 
lower production rate 

(b) A 1.7 year return at existing production 
levels 

(c) An attractive return for future sales ex- 
pansion in lieu of reactivating plant A with its 
higher production cost. 


t period even at 


Conclusions 


@ When considering the economics of a new 
venture, investigate the possibility of building 
in higher instantaneous capacity to reduce pro- 
duction costs. 

@ The incremental cost-and-savings ap- 
proach is a useful tool to emphasize the 
possible benefits of additional investment. 

@ All factors, especially those which are 
unique to the case under study, must be 
closely analyzed to present the accurate eco- 
nomic picture management deserves. 

@ Other factors excluded, additional capo- 
city is justified when its cost can be returned 
in equal or less time than the basic investment. 


Presented of A.I.Ch.E. meeting, Chicago, 
Mlinois. 


RESEARCH AND THE GREATNESS OF MAN 


In the seventeenth century, when 
many of the important foundations 
of modern research were laid, 
Francis Bacon observed that the 
true aim of science was “to extend 
more widely the limits ‘of the power 
and greatness of man.” This con- 
cept is as valid today as it was 300 
years ago. A constantly increas- 
ing number of scientists are im- 
pelled to push back frontiers of 
knowledge by basic and funda- 
mental research through the knowl- 
edge that they are helping to im- 
prove the lot of man. From this 
discussion of contract chemical re- 
search in Europe, it may be seen 
how a small part of the European 
research effort, almost catalytic in 


size, is helping to fill a gap, spread 
a scientific gospel, and knit together 
ethnic groups who differ widely in 
their concepts of politics and eco- 
nomics—but not of science. 

Research is not new in Evrope— 
far from it. Bacon was making his 
observations while Jamestown was 
being settled. The Royal Society 
had just been founded and Newton 
was publishing his ideas while New 
Amsterdam was becoming New 
York. The pioneering spirit, how- 
ever, seems to have provided fertile 
soil for the growth of research in 
America in many directions while 
conservatism and the temporary se- 
curity of empires caused much of 
that in Europe to be academic in 
its approach. 


contract 
chemical 
research 


in EUROPE 


Frank C. Crozxton* and M. A. W. Barnick t | 


he annual volume of research in the 

United States is an oft-repeated 
multibillion dollar figure. In other 
countries the total is less well known, 
but there are numerous examples of 
manufacturing firms investing 3 to 5 
per cent of sales in research. For 
Germany’s Farbwerke Hoechst, in 
1956, the figure was more than 5 per 
cent. During a recent 18-month per- 
iod, Farbenfabriken Bayer built four 
new laboratories, just one of which 
cost nearly $4 million. Research has 
been, and is, an extremely important 
activity in Europe just as in the 
United States. Prior to the end of 


* Assistant Director in Charge of Operations 
in Europe. 

+t Director, Battelle Institute e.V., Wiesbad- 
enerstrasse, Frankfurt/Main, Germany. 
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Battelle Memorial Institute 
Columbus, Ohio 


World War II, however, there was 
one marked difference, not so much in 
degree as in significance. This was the 
absence, there, of the service known as 
contract research which appeared in 
this country at the time of World War 
I. Not until 1947 was it available in 
Europe. As a matter of fact, the term 
“contract research” is quite new. For 
some years we have spoken of farmed- 
out research or projects at research 
institutes, but these names are not 
easily adopted by our French, German, 
Spanish, or Italian speaking friends by 
direct translation. Contract research 
(Vertragsforschung), the term adopt- 
ed in the German language, is in 
rather general use in English now. It 
would be well to understand that the 
Europe being considered in this article 
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does not include those countries behind 


the iron curtain. It consists of the 
seventeen OEEC countries, which are: 
Austria Italy 
Belgium Luxembourg 
Denmark Netherlands 
France Norway 
German Federal Portugal 
Republic Sweden 
Greece Switzerland 
Iceland Turkey 
Ireland United Kingdom 


With this list it will be shown how 
generally the idea of contract research 
has been adopted in Europe. 


Contract Research Facilities in Europe 


Before 1947, it has been said, there 
was no mechanism by which a Euro- 
pean manufacturer could have research 
done by contract as he might have 
done it within his own research de- 
partment. In this country, however, 
through Mellon Institute of Industrial 
Research, founded in 1914, and Bat- 
telle Memorial Institute, established 
by the will of Gordon Battelle in 1923, 
as well as several other institutes of 
more recent origin, facilities and abili- 
ties were available to industries and 
government agencies which were de- 
manding them more and more fre- 
quently. 


GREAT BRITAIN 


With the success of the American 
research institutes in meeting these re- 
search needs, a move began in the 
United Kingdom just after World 
War II to establish one for the British. 
Accordingly, the Almin Group of com- 
panies formed Fulmer Research Insti- 
tute, which was patterned after Mellon 
and Battelle but was adapted to British 
requirements. Officially opened in 
1947, Fulmer is now an institute with 
a staff of 107 people and a research 
budget of £125,000 a year. About half 
of this volume is for the British gov- 
ernment, 25 per cent for British in- 
dustry; the remainder is sponsored by 
American government and industry. It 
is encouraging to note that an institute 
such as Fulmer has little difficulty with 
staff recruitment. Since Fulmer does 
a miniscule fraction of the research in 
Britain, the suggestion that a research 
institute acquires technical manpower 
to the detriment of industry is not 
valid. It might be pointed out that if 
Fulmer did a substantial fraction of 
Britain’s research it should be excused 
or even encouraged in its recruiting 
because its volume of work would be 
ipso facto evidence that the firm was 
satisfying a serious need. 

In 1948 the consulting firm of Mac- 
Taggart and Evans became Sondes 
Place Research Institute, named for 
the residence which houses it, locate 
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at Dorking, Surrey. Where Fulmer 
has tended to specialize in inorganic 
chemistry and nonferrous metallurgy, 
Sondes Place Research Institute has 
dealt mainly with industrial chemistry 
and chemical engineering. With a 
staff of eighty-five, Sondes Place is 
similar to Fulmer in that it does re- 
search not only for industry but also 
for the British government. 

Recently a new group has come to 
Great Britain which certainly can be 
said to offer contract research facili- 
ties. In 1944 the British government 
acted to aid the economy of some of 
the more remote areas of Scotland. It 
was felt that the harvesting and proc- 
essing of seaweed could be remunera- 
tive and so the Seaweed Research 
Laboratory was established near Edin- 


Comment 


@ Generally, it can be stated that the idea 
of contract research has by and large been 
accepted by European industry and that when 
there is an assurance of complete secrecy, 
sponsor and contractor have become close 
enough to permit rapid and effective solutions 
of problems. 

@ The European scientist has approved the 
team-work principle and when used with the 
same care as in the United States, he accepts 
it, enjoys it, and produces good results while 
participating in team research. 

@ There is no clear pattern of research sub- 
ject matter in Europe, but work has been done 
in physics (electronics and electrical engineer- 
ing), chemistry, metallurgy, mechanical engi- 
neering, economics, and ceramics. 

@ Research seems to be stimulated by com- 
mercial competition. In Europe, much of the 
competition, but not all, is among companies 
in various countries rather than within one. 
Thus, many factors such as availability of raw 
materials, special conditions of labor, power 
cost, and tariffs infl petiti 
decreased restrictions of commerce imposed by 
national boundaries (due to the European 
Common Market and the Free Trade Area), 
technical advancement and productivity will 
become more important. More research will 


be needed. 


burgh. By 1956 it had nearly com- 
pleted its work and a royal commis- 
sion recommended that it be dissolved. 
The laboratory and staff were acquired 
by Arthur D. Little, Inc., and it be- 
came Arthur D. Little Research In- 
stitute. This group has begun by doing 
research primarily for American firms, 
but it is clear that sponsorships will 
develop in other quarters and in var- 
ious areas of science. 

There are, of course, many organi- 
zations in Europe which do research 
for others who need the service. It is 
to be emphasized, however, that only 
those specifically mentioned, plus 
Battelle Institute, which will be de- 
scribed more fully, do contract re- 
search in the sense used in this discus- 


sion. 
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In 1918 the Department of Scientific 
and Industrial Research was formed in 
Great Britain. Among its own labora- 
tories are numbered the National 
Physical Laboratory, the Chemical Re- 
search Laboratory, and the Mechanical 
Engineering Research Laboratory. In 
addition, however, there are forty-one 
industrial research associations, many 
of which have their own laboratories, 
financed partly by the government and 
partly by the member companies. 
These groups have done much impor- 
tant research of value to the sponsor- 
ing industry. It is not their purpose 
to solve a problem to enhance a single 
company’s competitive position, do- 
mestic or worldwide. 


GERMANY 


In 1948 the Max Planck Society for 
the Advancement of Science (The 
Max-Planck-Gessellschaft zur Forder- 
ung der Wissenschaften e.V.) was 
founded for the purpose of reactivat- 
ing the aims of the Kaiser Wilhelm 
Society. It is an independent associa- 
tion dealing principally with broad, 
general problems. It is essentially com- 
pletely independent of industry or gov- 
ernment. The Max Planck Society 
consists of a number of institutes 
mainly related to industries or to scien- 
tific disciplines. They are located 
throughout the German Federal Re- 
public and receive most of their sup- 
port from the state governments. 
Their annual budget is now in excess 
of DM30 million. The director of 
each institute is completely free to 
staff and run it as he sees fit, and to 
choose the research program he de- 
sires. An example is given by the 
recent experience of the Max Planck 
Institute for Coal Research (Max- 
Planck Institut fiir Kohlenforschung ) 
where Professor Karl Ziegler selected 
a program of research dealing with the 
polymerization of olefin hydrocarbons 
by new and novel means. The result 
was a new procedure for manufactur- 
ing high-density polyethylene which is 
extremely interesting both scientifi- 
cally and commercially. The direct re- 
lationship of this work to the coal in- 
dustry is not immediately obvious, but 
the benefits to society of the efforts of 
Professor Ziegler and his coworkers 
are. Still, the work of the Max Planck 
Institutes is not contract research. 

Also in Germany is the A.i.F., or 
Union of Industrial Research Associa- 
tions (Arbeitsgemeinschaft industriel- 
ler Forschungsvereinigungen), found- 
ed in 1954. It is an “umbrella” or- 
ganization which coordinates thirty- 
five industrial research societies which 
themselves are not far different from 
the British Research Associations, 
even to the approximately one-to-one 
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support from government. Another re- 
search liaison organization is the 
V.f.V., or Central Agency ior Contract 
Research ( Vermittlungsstelle fur Ver- 
tragsforschung). It is designed to 
bring together industry and science as 
represented by consultants, professors, 
professor institutes,* testing laborator- 
ies, and the true industrial research 
institutes. It will be noted that con- 
tract research is construed quite 
broadly. Neither the A.i.F. nor the 
V.f.V. has laboratories or performs 
research. They are coordinators and 
intermediaries. Finally, mention should 
be made of the Fraunhofer Society for 
Applied Science (Fraunhofer Gesell- 
schaft fur angewandte Wissenschaft), 
which assists German research efforts 
by stupp'ying patent advice. In addi- 
tion, it comments on proposed research 
for the guidance of those who might 
provide supporting funds. 


SPAIN 


An interesting organization, which 
to an outsider is also rather compli- 
cated, exists in Spain. This is the Na- 
tional Enterprise “Calvo Sotelo” (Em- 
presa Nacional Calvo Sotelo), which 
has built and is operating a shale oil 
plant at Puertellano. It is entirely 
owned by I.N.1., the National Indus- 
trial Institute (Instituto Nacional de 
Industria), which participates by stock 
ownership in some sixty Spanish com- 
panies. Calvo Sotelo has an applied 
research center in Madrid specializing 
in petrochemicals and conducting re- 
search for its own commercial ventures 
as well as for others among the I.N.I. 
companies. The Puertellano plant 
mines shale, retorts it, distills the oil 
and hydrogenates certain fractions to 
produce lubricants in such quantity as 
to make Spain independent in this re- 
gard if the isolation of 1939-45 should 
be repeated. 


FRANCE, DENMARK 


A nation which, in its government, 
has had a Ministry of Scientific Re- 
search and Technical Development is 
bound to be one with a strong feeling 
for science and technical advancement. 
This is the case in France where one 
will find the National Center for 
Scientific Research (Centre National 
de la Recherche Scientifique), which 


operates somewhat as the National 
Bureau of Standards does in the 
United States without the mainte- 


nance-of-standards functions. CNRS 


*The professor institutes are university 
groups dealing with rather specific disciplines, 
usually under the leadership of a professor 
who has become an authority on the subject. 
Such institutes perform research by contract 
but generally prefer strictly basic problems. 


has some research laboratories of its 
own at Moudon, near Paris. In addi- 
tion, however, it also sponsors re- 
search, particularly at the universities. 
The important petroleum, metallurgi- 
cal, electrical, automotive, and chemi- 
cal companies of France are conduct- 
ing much good research. An example 
of an industry institute is the French 
Petroleum Institute (Institut Frangais 
du Petrole), which is supported by the 
petroleum producers and refiners and 
by a portion of the gasoline tax. It 
functions as a research association lab- 
oratory, as an industry school and, 
much less frequently, as a service to 
individual companies. There exists in 
France a government contract re- 
search institute known as the National 
Institute of Applied Chemical Research 
(Institut National de la Recherche 
Chimique Appliquée), which is under 
the direction of the Ministry of Indus- 
tries and Commerce. It has a total 
staff of about 150 and is aided finan- 
cially by partial government support. 

Two scientists who played an impor- 
tant part in the establishment of the 
French Petroleum Institute combined 
that experience with their knowledge 
of the American research institutes and 
consulting firms to form ERSI 
(Etudes et Recherches Scientifiques et 
Industrielles), with offices and labora- 
tories in Paris. As would be expected, 
this firm conducts research, does con- 
sulting, and performs engineering 
services by contract, primarily in the 
fields of chemical engineering and 
chemistry. In many respects its scope 
and function are similar to those of the 
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Topsde Laboratories in Copenhagen, 
Denmark, which have to their credit 
some important achievements in the 
development and manufacture of cata- 
lysts. Perhaps the leading organiza- 
tion serving Danish industry is ATV, 
or the Academy of Technical Sciences 
(Akademiet for de Tekniske Videns- 
kaber), which was formed twenty 
years ago. ATV consists of about 
seventeen industrial associations which 
coordinate research undertaken on, the 
basis of submitted suggestions. The 
annual budget is 5 million kroner. It 
includes the Danish Technical Infor- 
mation Service. 


ITALY 


An example drawn from Italy is the 
research organization of the national- 
ized petroleum industry usually spoken 
of as E.N.I. (Ente Nazionale Idrocar- 
buri). Located at San Donato, near 
Milan, is the new research laboratory 
with its cosmopolitan staff of special- 
ists, all in the broad field of petroleum 
technology. Services are primarily for 
E.N.L., but it is intended that other 
groups can have certain studies made 
by the laboratory if the results tend to 
further the production and consump- 
tion of petroleum and its products in 
Italy. 


SWITZERLAND 


Associated with the Zurich Techni- 
cal University (Eidgendssische Tech- 
nische Hochschule) in Switzerland is 
a small institute known as the Indus- 
trial Research Section of the Institute 


Battelle institut e.V., Frankfurt am Main, Germany. 


ws 
¥ 
3 
i 


of Technical Physics (Abteilung fiir 
Industrielle Forschung des Instituts 
fiir Technische Physik der Eidgendéssi- 
schen Technischen Hochschule). It is 
roughly analogous to a university re- 
search foundation in the United States, 
and has some full-time staff members. 
Its research for various industries has 
made it well known and highly re- 
spected. 


NORWAY 


Norway is a country of 3% million 
people with rather few diverse and 
widely scattered industries. It is un- 
thinkable that an independent research 
institute could exist in that country. It 
would be difficult for all of Norway's 
more important industries to staff and 


Gener al 2 

As is the case in the United States, a 
great deal of the contract research in 
Europe is sponsored by the larger com- 
panies. There, as well as here, there is 
a crying need for the development of 
improved attitude toward, and accept- 
ance of, things that are new. The 
benefits of research, whether done by 
a@ company, or done for it by a con- 
tractor, must be realized by many more 
firms in the future. The contract re- 
search institutes for many years have 
had an educational! function as well as 
a research function. They have con- 
tributed to the widespread knowledge 
of scientific research in this country. It 
is to be hoped that they will not only 
do this in Europe, but also will in- 
crease international understanding 
among scientists and engi $, an un- 
derstanding which should spread to 
others in this geographic area which is 
so different from the United States but 
which is populated by people with 
similar hopes and ambitions: to live in 
reasonable comfort, to provide peace 
for subsequent generations, and to 
maintain and increase the dignity of 
man. 


equip themselves for their own re- 
search. Accordingly, under the aegis 
of the Royal Norwegian Council for 


Scientific and Industrial Research 
(Norges Teknisk-Naturvitenskapelige 
Forskningsrad), the Central Institute 
for Industrial Research (Sentralinsti- 
tutt for Industrial Forskning), has 
been established at Blindern, a suburb 
of Oslo, in association with the Uni- 
versity. It consists of several special- 
ized institutes doing research more as 
the association laboratories in Great 
Britain do for whole industries, but 
with provision for specific projects for 
individual companies. It will be seen 
that independence as well as integra- 
tion of disciplines, generally thought 
of as advantages found in the research 
institute, are not emphasized at Blind- 
ern. In a comparatively small indus- 
trial economy such as that of Norway, 
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however, this type of compromise ap- 
pears to be necessary. At Trondheim 
there is S.I.N.T.E.F. (Selskapet for 
Industriell of Teknisk Forskning), 
which appears to be like an American 
university research foundation as it 
utilizes some of the staff at the tech- 
nical college as well as some of its 
own. In Bergen, Chr. Michelsens In- 
stitute has had, since the end of the 
war, a department which accepts spon- 
sored research problems. Its present 
staff is now approximately 40. 


SWEDEN 


Sweden has somewhat the same ar- 
rangement as Norway; several of the 
institutes, including that for atomic en- 
ergy, are found at the Royal Institute 
of Technology in Stockholm (Kung- 
liga Svenska Vetenskapsakademien). 
An independent and rather highly spe- 
cialized group conducting sponsored 
research is the Semiconducter Insti- 
tute (Institutet for Halvledarfors- 
kning), which has a staff of about 40 
and is located in Stockholm also. 


HOLLAND 


In Holland there is a group of im- 
portant research laboratories best 
known to Americans as TNO (Or- 
ganisatie voor Toegepast-Natuurwet- 
enschappelijk Ongerzoek). With con- 
siderable government assistance, with 
contributions from industry, and with 
some direct project financing, the in- 
stitutes of TNO cover the important 
scientific and engineering areas for 
Holland. 


EUROPEAN NUCLEAR RESEARCH CENTER 


Brief reviews of selected European 
research establishments should not be 
concluded without reference to C.E. 
R.N. (Centre Europeen de la Recher- 
che Nucleaire). Although it is some- 
what removed from chemical research, 
this group of more than 200 research 
scientists is pioneering in basic nuclear 
research through international cooper- 
ation. Twelve nations are contributing 
both money and direction to C.E.R.N. 
with the understanding that the re- 
search results will be freely publish- 
ablz. A nuclear reactor is not contem- 
plated. C.E.R.N. is located in the 
wesiern suburbs of Geneva, Switzer- 
land, within a few feet of the French 
border. 


Battelle in Geneva and Frankfurt 


The continued absence of indepen- 
dent research institutes on the Conti- 
nent even in 1950, coupled with con- 
tinued requests from that area for the 
services of Battelle Institute, made 
necessary a serious consideration of 
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the desirability of placing a labora- 
tory there. Careful studies led to the 
conclusion that Battelle Institute would 
be welcomed, especially if located in a 
place known to be international. With 
the choice so narrowed, it is not sur- 
prising that Geneva was selected. The 
city, the Canton, and the Federal Gov- 
ernment were receptive to the idea, an 
excellent piece of land was obtained, 
and the construction of a laboratory 
was begun. It is now a widely admired 
laboratory building of 40,000 sqft. 
with a near-by house adding space for 
a library, conference rooms, and busi- 
ness offices. The staff now numbers 
207. A second laboratory similar in 
size to the first is currently being 
built as a result of industry’s demand 
for more research. 

In the course of further studies, 
however, the industry of the German 
Federal Republic insisted that there 
should also be a Battelle laboratory 
in that country. The emphasis of that 
feeling became apparent when two 
cities offered to donate the land while 
the German State Bank gave permis- 
sion to use blocked marks for the capi- 
tal investments. The result is a group 
of four connected buildings at the out- 
skirts of Frankfurt, laboratories with 
a total floor space of 200,000 sq.ft. and 
a staff of 399. 

These laboratories, whose first spon- 
sored projects were started three and 
four years ago, are now functioning 
without operating subsidy. They are 
clear evidence of the appropriateness 
of contract research for Europe. To- 
gether, these laboratories have done 
$1,840,000 of sponsored research dur- 
ing the last year for some of Europe’s 
best known firms as well as for indi- 
viduals and for companies of small and 
medium size. They are filling an im- 
portant need of which European indus- 
try has rapidly become aware. This 
American procedure for supplying re- 
search services was at first greeted 
with some suspicion by a small minor- 
ity. When Battelle’s actions over sev- 
eral years demonstrated that scientific 
and industrial secrets would not be 
stolen and that scientists and engineers 
would not be recruited for work in 
North America, expressions of suspi- 
cion stopped. Industry’s feeling of 
confidence was still further increased 
by the make-up of the staff, which is 
practically 100 per cent European, with 
no Americans, but with one member 
from as far away as the Portuguese 
colony of Macao. 


Future of Contract Research in Evrope 


If contract research began in the 
United States as a phenomenon of a 
highly industrialized economy which 
was acutely aware of the value of 
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scientific research, it could be assumed 
that there was a place for it in Europe. 
This proved to be true, but what is 
its future there now? Since 1946, and 
especially since 1948, when currency 
reform occurred in Germany, the re- 
construction of Europe’s research ef- 
fort has been rapid and effective. In 
1956 annual sales of Farbwerke 
Hoechst were more than 16 per cent 
greater than in 1955. During the five 
years of the new company’s existence, 
the equivalent of $200 million has been 
invested in new plant, while the labor 
force has doubled to a figure of 40,000. 
In 1956 the amount invested in re- 
search and development was $20 mil- 
lion, which is more than 5 per cent of 
annual sales. The company has about 
1,600 scientifically or technically train- 
ed employees who are largely respon- 
sible for 20 per cent of its current an- 
nual sales resulting from products not 
marketed five years ago. Ciba of Basle, 
Switzerland, found that during the last 
ten years its research has increased by 
120 per cent, now being only slightly 
less than 5 per cent of annual sales. 


It is estimated that industrial and 
government research in West Ger- 
many totals about DM1¥% billion, 


which includes essentially no military 
investigations. This amounts to about 
one per cent of national income, com- 
pared with a figure of one and one-half 
per cent in the United States. In the 
United Kingdom research and devel- 
opment is said to total £325 million, 
which corresponds to 1.8 per cent of 
national income. If the American re- 
search level is satisfactory by this cri- 
terion, it might be said that the levels 
in Germany and the United Kingdom 
are commendably high. 


Realizing the hazards of speaking in 
terms of research quantity alone, it could 
be observed that the ome per cent figure 
for Germany might well be doubled to the 
nation’s advantage. It is equally hazardous 
to use national income or annual sales as 
measures of research effort. Just as the 
pharmaceutical industry needs to invest 
more of its income in research than the 
solid fuel industry does, so is it very clear 
that an insular nation such as the United 
Kingdom needs to do an unusually large 
quantity of research of particularly high 
quality. With nearly half of its food im- 
ported and with limited workable mineral 
deposits, it becomes evident that Britain's 
major resources are the brains and hands 
of its people. The exports leading to the 
importation of essentials can be achieved 
by depressing wages or by increasing pro- 
ductivity and improving quality. Adequate 
research can help in bringing the United 
Kingdom along the latter path with an im 
proved standard of living as a valuable by- 
product. This is true of almost any coun- 
try, but particularly so for one which is 
so dependent on imports (and, consequently, 
on exports) for its survival. 


Now that European industry has ac- 
cepted the idea of contract research by 


independent laboratories, a measure of 


its future might be reached by the 
following rough estimates. There are 
usually considered to be about ten ma- 
jor independent contract research in- 
stitutes in the United States. In 1956 
they probably did about $80 million of 
sponsored work, this being about 0.02 
per cent ef America’s national income. 
The similarity of the ratio of total re- 
search effort to national income in the 
United States, Germany, and the 
United Kingdom suggests that the 0.02 
per cent figure can be extended to 
other countries. Accordingly, it might 
be guessed that the United Kingdom 
would soon have a need for $10 mil- 
lion (£3.5 million) of contract re- 
search annually, while the figure for 
Germany could be $6 million (DM25 
million), the services in both cases be- 
ing those of the independent institutes. 
Similar requirements will be voiced by 
other European countries as the value 
of contract research becomes more 
generally understood. 


Sondes Place Research Institute, Dorking, Surrey, England. 
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International Division, Battelle Memorial Institute, Geneva-Caroute, Switzerland. 
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The firms 
turn to contract research are 
edly the same as in the United States. 
When a company is conducting re- 
search itself, it may want to expand its 
effort with the aid of outside agencies. 
It may also want to use special abilities 


European 
undoubt- 


reasons why 


temporarily or until the value of a par- 
ticular field can be proved to manage- 
ment. At other times, it may certainly 
be that a fresh point of view is needed. 
It is at these times that contract re- 
search is called whether in the 
United States or in Europe. This is 
recognized by the smaller companies 
to a degree, but especially by those 
who have known research well. A con- 


for, 


tinual program of education is neces- 
sary. It will be forthcoming in Eu- 
rope as it has in this country. 


Presented at A.I.Ch.E. meeting, Chicago, 


Ilinois. 
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—the chemical industry’s future 


he chemical industry is known as 
T: growth industry, but the question 
is beginning to arise as to how much 
longer this growth can persist. lt may 
be suggested that the industry is 
reaching maturity and can be expected 
to follow a very common growth pat- 
tern of some chemical commodities, 
which is characterized by rapid growth 
in the early stages, followed by a 
marked leveling off in later years. 
Almost equally common, however, is a 
growth pattern which year after year 
increases at a rate in the neighborhood 
of ten per cent. Obviously the ques- 
tion concerning future growth of the 
chemical industry resolves into which 
of the “typical” growth patterns it 
will follow. There are two ways in 
which the chemical industry can main- 
tain a growth rate which is faster than 
that of the economy as a whole: 


@ Successful technological competition 
against other raw materials and intermediate 
products (rayon and nylon vs. cotton, plastics 
vs. wood, synthetic vs. natural rubber, etc.) 

@ Capturing an increasing share of the 
consumer dollar by serving as suppliers to in- 
dustries which are increasing their share of the 
consumer dollar, or by directly entering grow- 
ing « penditure areas (such as medi- 
cines). 


The chemical industry grew at a 
rate of 8 to 10%/yr. compared 
with personal consumption expendi- 
tures which increased at an average 
rate of 5.4%/yr. over the period 
between 1947 and 1956. The question 


* Mr. Strickland is editor and Mr. Carrier 
assistant editor of Chemical Ec ics Hand- 
book. 


naturally arises as to how much of 
this success was due to the introduc- 
tion of new products coupled with the 
displacement of other materials by 
chemical products (technological com- 
petition), and how much resulted trom 
supplying fast-growing consumer in- 
dustries. It may be somewhat sur- 
prising to learn that the chemical 
industry actually lost ground as a sup- 
plier of fast growing consumer indus- 
tries. Estimates based on input-output 
economics indicate that had there been 
no technological improvements _ be- 
tween 1947 and 1956, chemicals would 
have grown at a rate of only 4.8 per 
cent—about half of their actual 
growth. In other words, many of those 
consumer products which consume ap- 
preciable quantities of chemicals are 
slow growing. (See Figures 1 and 2.) 
The technological competition phil- 
osophy is strong in the chemical in- 
dustry and is well supported by vig- 
orous research activity. However, ex 
cept for those segments of the chem 
ical and allied products industry which 
directly serve consumers, insufficient 
attention is paid to shifts in consumer 
preferences. For the 65 per cent of 
chemicals reaching consumers through 
intermediate industrial channels, con- 
sumer tastes are either taken for 
granted or left in the hands of user- 
industries which are closer to the con- 
sumer. Two factors have accounted 
for this neglect of consumers: com- 
plexity of the channels through which 
consumers receive chemicals and the 
previous overwhelming success in 
technological competition. 


Fig. 3. Consumer expenditures on clothing and accessories (except footwear) as a per cent 
of disposable personal income. 


10 
fe 1947: 9.2% 1952: 7.0% 
1948: 8.7% 1953: 6.6% 
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1951: 7.1% 1956: 6.2% 
a, 


CHEMICAL ENGINEERING PROGRESS, (Vol. 54, No. 1) January 1958 


Trends in consumer buying have already 
created difficulties in some segments of the 
chemical industry and presage trouble in 
others. Although consumer purchasing power 
increased 70 per cent between 1947 and 1956, 
the increase has by no means been allocated 
proportionately. Rather, an increasing share 
of spending is going into such areas as wel- 
fare, education, travel, and services, which, 
however worthy in themselves, are insignificant 
users of chemicals. 


Consumer Behavior 


Consumer trends may have varying 
effects on chemical companies engaged 
in a certain field depending on how 
astutely a company gauges consumer 
reactions both as to the technological 
preferences and the total level of 
spending. A good illustration is found 
in the manner in which reactions in 
apparel spending were reflected in 
the textile industry which in turn 
affects synthetic fibers. Although con- 
sumer purchasing power increased 7() 
per cent between 1947 and 1956, ex- 
penditures for clothing and acces- 
sories edged up a mere 14 per cent. 
The proportion of total purchasing 
power allocated to apparel has steadily 
declined, as shown in Figure 3. 

As a result, over-all fiber consump- 


Fig. 1. Where chemicals go. Source: 1947 
Interindustry Relations Study, Bureau of Labor 
Statistics. 


(INDIRECT) 
CONSUMERS 65, 4% 
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exports 13.1% 
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tion has remained stable. Rayon con- 
sumption eventually reached limits set 
by the inherent properties of the fiber 
and by consumer preferences. Some 
companies which capitalized on the 
wide acceptance of rayon eventually 
stagnated in rhythm with the textile 
industry. Early awareness of the ulti- 
mate limits to consumer acceptance of 
rayon led other companies to make suc- 
cessful long-range plans for diversi- 
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Stanford Research Institute * 


fication—their operations are still 
growing. 

There are two areas of research 
involved in studying the effects of 
consumer behavior. Of broad rele- 
vance to the chemical industry are 


such questions as: 


@ Which personal consumption categories 
require .ignificant amounts of chemicals for 
their production? 

@ What are consumer behovior patterns in 
regard to specific personal consumption cate- 
gories? (Amount vs. income level, etc.). 


Of interest to a specific company 
are such questions as: 


1. Into what personal consumption categories 
are their products channeled? 
2. How do their products pass through these 
channels? 
3. Whaot factors affect consumer preferences 
in these areas? 
a. Quantities of a specific article which 
will be purchased. 
b. Factors involved in the selection of o 
particular type of the article in ques- 


tion. 
‘TH OF 
6.5% PER YEAR ae 
EXPENDITURES 


RESULTING GROWTH 
GENERATED IN 


4.8% PER YEAR 
CHEMICAL INDUSTRY 


CHEMICAL PRODUCTION AS PERCENT d 


oF 


Fig. 2. Growth rate of chemical industry 1947- 
56 would have been lower had it not been for 
displacement of other intermediate products in 
industrial markets. Source: Interindustry Reia- 
tions Study, Bureau of Labor Statistics. Selected 

penditures account for 70 per cent 
of total and were chosen from categories 
which could be reliably related to chemicals 
consumed. 


Certainly some of the broad area 
must first be investigated to furnish 
guidance before engaging too deeply 
in investigations of q specific nature. 
However, it should be possible in a 
reasonable length of time to provide 
some specific guideposts for long- 
range company planning. 


John R. Strickland and Joseph E. R. Carrier 


Menlo Park, California 


purchasing. 


of years. 


THE FUTURE GROWTH OF THE CHEMICAL INDUSTRY wil! be en- 
hanced if companies supplement their technical research with 
economic research which takes into account the growing impor- 
tance of consumer attitudes and behavior. 
industry's future can be- detected by analyzing past growth fac- 
tors and considering the trends now taking place in consumer 
In this latter field, research techniques now being 
developed can improve the coordination of long-range planning, 
and assist companies to realize their maximum growth potential. 
Most companies recognize that although the bulk of chemical 
shipments goes to other industries, their products must eventually 
reach the consumer in some form or other. In many cases these 
marketing channels have been well charted. The danger lies in 
not recognizing the degree to which slight shifts in consumer 
buying can cumulatively affect chemical sales over a period 


Soft spots in the 


Stanford Research Institute has estab- 
lished a program of basic research sup- 
ported by Institute funds for the purpose 
of exploring frontiers in various areas of 
science without thought of specific com 
mercial application. For example, one of 
these Institute-sponsored projects con- 
cerned consumer behavior with respect to 
durable goods. The underlying purpose of 
this exploratory work was to determine if 
ownership of certain consumer durables 
(e.g., major household appliances) repre- 
sents a pattern or “package’’—that is, are 
certain subgroups of the general population 
characterized by ownership of a certain 
“package” of durables? The results of re- 
search to date are very promising. Pre- 
liminary evidence indicates that with 
knowledge of ownership of just one durable 
item it may be possible to predict owner- 
ship of an array of durables. tor example, 
a pilot study of middle income families 
shows that ownership of a home clothes- 
dryer was particularly revealing. Knowing 
this one fact, it was possible to say with 
over 90 per cent accuracy that people own- 
ing a dryer also owned eight other specific 
durable goods. 


Economic Research Benefits 

Consumer allocation of spending 
represents a long-range problem but 
nevertheless one which is vital to 
development plans for every chemical 
company. Successful adaptation of 
company planning to these trends will 
hinge on economic research carried out 
in the near future on the subject of 
consumer behavior and its effect on 
chemical companies. Some of the 
company activities which will benefit 
are: 
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e Product Research—What prod 
ucts, presently nonexistent, would ful 
fill consumer desires which are pres 
ently unsatisfied ? 

e Product Development — Indica 
tions of type of modifications result in 
greater consumer acceptance. 

e Sales Forecasting Improved 
forecasts resulting from detailed knowl- 
edge of consumer buying patterns. 

e Marketing and Advertising—To 
what extent can consumers be in- 
fluenced and motivated? To what ex- 
tent should the company assume re- 
sponsibility for promoting a consumer 
item utilizing their chemicals ? 

e Finance—Advance indications of 
budget trends (A significant increase 
in advertising may be desirable.) 

e Management—lIs the company too 
strongly oriented toward a vulnerable 
consumer category? Should diversi- 
fication be considered? 


One of the outstanding factors in 
the chemical industry’s past growth 
has been the alertness of management 
in sponsoring technical research and 
adopting new techniques. Future years 
will almost certainly bring continued 
shifts in consumer behavior and, to the 
extent that companies are alert to the 
causes behind these shifts, they can 
benefit from them. It is reasonable 
to expect that the support of economic 
research programs with similar vigor 
will prove equally rewarding. 


economics 
‘ 
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Russell G. Dressler * 


Arnold G. Johanson t+ 


Chemical Process Consultant, San Antonio, Texas 


Archer-Daniels-Midland Co., Minneapolis, Minn. 


Savings of more than 20 billion gallons of water daily in the 
United States are seen possible as a result of new monomolecular 
film techniques for cutting down evaporation from lakes and 


reservoirs. 


n added burden to the general arid 
A conditions and recurrent droughts 
in the United States is the ever-in- 
creasing expansion of water demands 
due to the growing population, indus- 
tries, and irrigation. This growth con- 
tinues at an increasing rate. In such 
states as Kansas, Nebraska, Colorado, 
Texas, New Mexico, Arizona, Cali- 
fornia, and others in the West, a short- 
age of water has been a common ex- 
perience. 

The report by the Presidential Ad- 
visory Committee on Water Reserve 
Policy (December, 1955) estimated 
that in 1975 the United States will 
require a total of 350 billion gallons 
a day. This would be an increase of 
90 per cent over that required in 1950. 


industry vs. Water 


Historically, civilizations have set- 
tled and prospered where there was an 
abundance of water. Industry in this 
*R. G. Dressler is located at 204 Carolwood 
Drive, San Antonio 13. 

t A. G. Johanson is chemical director in the 
Chemical Products Division. 
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country is following the same trend in 
locating new plants with careful re- 
gard to water supplies. Also, many 
existing plants are searching for means 
of extending limited water resources. 

Industrial and miscellaneous users 
are expected to increase their total in- 
take from the present 60 billion gal- 
lons to 115 billion gallons daily by 
1975 (1). Likewise, water for steam 
generation of electric power is ex- 
pected to rise from 60 to 131 billion 
gallons daily. 

In many of the process industries 
water is used for suspending, wash- 
ing, condensing, or cooling operations. 
Water requirements of from 20,000 
gal. to 200,000 gal./ton of finish d 
product are not unusual (2). The 
aluminum companies report that 320,- 
000 gal. are required/ton of metal 
produced (3). 


Evaporation and Monomolecular Films 


Evaporation from reservoirs, espe- 
cially in hot, arid climates, represents 
a major loss. Typical evaporation 
rates for a number of locations are 
shown in Table 1 (4). By applying 
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a 0.7 factor to the Class A pan losses, 
one arrives at actual reservoir losses 
ranging from 25 to 80 in./yr. A re- 
cent review (5) of evaporation data 
indicates that actual evaporation losses 
are as high as 130 in./yr. in the Big 
Bend section of Texas. 

It is possible to save a high per- 
centage of these losses by coating a 
reservoir with certain organic com- 
pounds that form monomolecular films 
on the water surface. Compounds 
found most effective are the fatty al- 
cohols, principally octadecanol (stearyl 
alcohol) CH s(CH,),;OH; and hexa- 
decanol (cetyl alcohol) CHs(CHg)45 
OH. When the fatty alcohol is ap- 
plied, it spreads to form a continuous, 
protective surface coating. 


Monomolecular Film Research 
HISTORY 


The phenomenon of film-forming 
abilities of organic compounds was ob- 
served in 1899, but the first attempts 
to use films to retard evaporation 
were not undertaken until 1924. These 
were not successful. The first success- 
ful results were obtained in 1927. With 
the use of hexadecanol films, a 50 per 
cent reduction in the rate of evapora- 
tion was reported. In 1939 the use of 
a mineral oil film was patented, but 
the process did not appear promising 
for bodies of water used for domestic 
purposes, especially drinking water 
and water areas selected for recrea- 
tional purposes. 

W. W. Mansfield of the Common- 
wealth Scientific and Industrial Re- 
search Organization of Australia ini- 
tiated in 1952 the first outdoor trials. 
The publication (6) of his results was 
received with much interest in the U.S. 
At the First International Conference 
on Reservoir Evaporation Control at 
San Antonio, Texas, in April, 1956, 
Mansfield presented a summary of three 
years’ work, including the results of 
trials on reservoirs of 2- to 22-acre 
size. The trials involved principally 
the use of floats containing solid fatty 
alcohol; the results varied from 0 to 
90% saving of water. 

Studies by La Mer (7, 8) and his 
co-workers on the physical chemistry 
of monomolecular films shouid be rec- 
ognized. 

The U.S. Bureau of Reclamation, 
Division of Engineering Laboratories, 
Denver, Colorado, has made indoor 
and outdoor trials. Results from these 


evaporation pan studies confirm those 
of others and show savings which 
range from 45-64%. Especially is 
recognition due for their fundamental 
studies on factors affecting film- 
spreading rates, film life, and film de- 
tection techniques. As a continuation 
of their indoor studies on biological 
effects, a test has been made on a 6- 
acre isolated bay of Lake Hefner, 
Oklahoma City, with favorable results. 

Other workers are the U.S. Geo- 
logical Survey at Denver, the South- 
west Research Institute at San An- 
tonio, and the East African Meteoro- 
logical Department at Nairobi, Africa. 
Few technical papers on the subject 
have been published by U.S. research- 
ers. An article by Dressler (9) sum- 
marizes the development of the art. 

The Archer-Daniels-Midland Com- 
pany of Minneapolis, Minnesota, has 
been active in reservoir evaporation 
control research and is a supplier of 
fatty alcohol products especially pre- 
pared for water evaporation control 
use. 


THEORY OF ACTION 


Fatty acids and fatty alcohols of 
Ciz—Cop carbon chain length are 
typical of the monomolecular film ma- 
terials. The compounds vary from 
liquid to solid materials of melting 
points approximat ly 20-60° C. These 
compounds have in their configuration 


an OH (hydroxyl) group. This group, 
being identical to such a group con- 
tained in the water molecule, stimu- 
lates an affinity between one end of 
the molecule and the surface water 
molecules. One theory suggests the 
alignment of the fatty film molecules, 
standing on end perpendicular to the 
water surface. This closely packed 
alignment has the effect of hindering 
the escape of water vapor, and thus, 
reducing evaporation. 


FILM CHARACTERISTICS 


It is important to realize that a 
monomolecular film has a thickness of 
one molecule, which is one ten-mil- 
lionth of an inch. This is contrasted 
with a mineral oil film on water, for 
example, which may be 50 or more 
molecules deep and has entirely differ- 
ent characteristics. The monomolecu- 
lar films do not interfere with oxygen 
and carbon dioxide transfer between 
water and air. Preliminary results of 
both laboratory and outdoor trials by 
the Bureau of Reclamation and other 
sources indicate that alcohol mono- 
molecular filni, have no adverse effect 
on fish, aquatic plants, or wild fowl. 
The U.S. Public Health Service has 
pointed out that the materials them- 
selves are of a low order of toxicity 
and that no hazard to health would be 
anticipated in their use. 


Examining experimental equipment used in water evaporation control tests. 
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DETECTION OF FILM COVERAGE 

During the application of fatty al- 
cohol films for water evaporation con- 
trol, it is important to know positively 
that film coverage is present. Several 
techniques for film detection have been 
developed. Following, in brief, are 
three of the methods: 


e A pinch of camphor is dropped on 
the water surface from a spatula. If 
the camphor “dances,” no film is pres- 
ent. If the camphor is still, the test 
is positive. 

e A pinch of finely powdered fatty 
alcohol is placed on the water’s sur- 
face. If the powder disperses outward 
rapidly, there is no film. If the ma- 
terial remains where it is placed, there 
is film coverage. (A single drop of 
finely divided alcohol in water suspen- 
sion may be used in similar fashion). 

e An exact “differential film pres- 
sure” technique has been developed by 
the U.S. Bureau of Reclamation in 
Denver. By the use of a variety of 
indicator agents with carefully selected 
surface tension effects, it is possible 
to determine not only the presence 
of the alcohol monolayer, but also its 
pressure and the resulting “theoretical 
effectiveness.” 


Applicat’on Methods 


Film: application methods under de- 
velopment ‘all into two classifications : 
(a) utilization of floats containing 
fatty alcohol particles, and (b) con- 
tinuous application of a fluid contain- 
ing the fatty alcohol. 

(a) Float Method. The float method, at best, 
is believed to be limited to water surface 
areas of a size up to two acres. This method 
uses buoyant, screen-covered floats filled with 
active material in granular or flake form to 
present a large surface area. These floats are 
anchored at spaced intervals on the pond sur- 
face and are expected to replenish the film 
losses due to solubility, wave action, etc., as 
required. 

Several of the research groups in the U.S. 
have deferred further work on the float 

thod. It appears that the rate of dispersion 
of the film from the fatty alcohol particles is 
not rapid intai ti 
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coverage under windy conditions or on other 
than small ponds (i.e., maximum 1/5 acre). 
However, some research continues currently, 
and several improvements have been sug- 
gested to provide the required fatty alcohol 
surface area for satisfactory coverage. 

(b) Continuous Application Method. For 
large reservoirs the float method would be 
cumbersome, even if applicable. Floats would 
be difficult to anchor and maintain in deep 
water and would offer serious interference to 
the pursuance of recreational activities and the 
like. Moreover, it has been found that on 
large bodies of water even an excessive num- 
ber of floats does not generate film at a suffi- 
cient rate. A method is required which will 
assure a rapid dispersion of film. Such a 
method has been developed and has been 
tested on various reservoirs with surface areas 
of 2 acres, 50 acres, and 330 acres. The 
method, known as the “suspension process,” 
applies the active material in the form of a 
stabilized The fatty al- 
cohol is in finely divided state, presenting a 
large total surface, and is capable of forming 
a film instantaneously. With this method a film 
can be maintained on a reservoir continuously 
and with control. 
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A series of experimental trials has 
been completed on a 50-acre reservoir 
near Eagle Pass, Texas. In these tests 
complete scientific data were taken on 
the weather and reservoir conditions, 
along with companion data on a U.S. 
Weather Bureau 4-ft. evaporation pan 
installed at the site. 

The meteorological conditions exist- 
ing along the Mexican border in July 
are interesting. Typical daily air tem- 
peratures were around 100-103° F., 
reservoir water surface temperatures 
85° F., humidities at mid-day 18-30%, 
and wind velocities 6-15 miles/hr. The 
normal evaporation loss under these 
conditions is in excess of 0.5 in./ 
24 hr. 

After applying films to the 50-acre 
reservoir with the use of the suspen- 
sion process, evaporation was reduced 
30-40%. These were preliminary 
trials, for 10-12 hr. periods. It is ex- 
pected that in future trials higher sav- 
ings will result, over long periods of 
time, due to the use of improved equip- 
ment that applies the active material 
more uniformly. Similar trials on a 
2-acre reservoir, with better control, 
gave savings over 60%. 


Preliminary Estimate of Cost of 
Saving Water 


(a) COST OF FATTY ALCOHOL 


From the studies made on reservoirs 
from 2- to 330-acre size, much infor- 
mation has been obtained on the appli- 
cation rates required, the efficiencies, 
and the mechanical aspects of the ap- 
plication of films. The application 
rates required under various weather 
conditions have been determined. 


Example 


A reservoir rectangular in shape, of 
a size 1 mile X 4 miles—apply the fatty 
alcohol suspension at an average rate 
of 105 lb. fatty alcohol/24 hr. To cover 
the reservoir for six months during the 
summer, i.e., 180 days, would require 
180 « 105 Ib. = 18,900 Ib. fatty alcohol. 
At $0.60 lb., the cost would be $11,340. 

Take an evaporation loss (avg. of 
twenty-one western locations) of 48 
in./yr. Studies show that the six 
months of summer represent about 
70% of the year’s evaporation loss. 
Therefore, the six months of summer 
represent 0.70 X 48 in. = 33.6 in. The 
1- < 4-mile area is 2,560 acres, and 
the normal evaporation loss would be 
33.6/12 x 2,560 = 7,160 acre/ft. If the 
film application saves 40%, the total 
water saved would be 2,864 acre-ft., and 
the cost of the film-forming material 
is $11,340/2,864 — $3.96/acre ft. water 
saved (1.2¢/1,000 gal.). 

On larger reservoirs the unit cost 
would be correspondingly lower for 
a constant application rate because of 
more extensive coverage. 


(b) COST OF EQUIPMENT 


The equipment required for applica- 
tion would consist of supply tank, 
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pump and lines, and electrical wiring. 
The total cost of this equipment in- 
stalled is estimated preliminarily at 
$3,600/station. Amortized over five 


years for the 2,864 acre-ft./yr., the 
cost is $0.25/acre-ft. of water saved. 


(c) LABOR AND POWER 


Labor would consist of one operator 
to mix the suspension, to distribute it 
by hose truck to the supply tanks, and 
to regulate the application. One opera- 
tor could service ten application sta- 
tions. Assume six months @ $400.00 
month = $2,400/10 stations X 2,864 = 
$0.08 /acre-ft. Power would be $1.50/ 
day/station or $270/six months= 
$0.09 /acre-ft. Maintenance of equip- 
ment and miscellaneous may amount to 
$50 month /station = $300/six months 
= $0.10/acre-ft. Site surveys, consult- 
ing, and engineering may cost $500/ 
station. This, when amortized over 
five years, becomes $500/5 X 2,864= 
$0.04 /acre-ft. 


(d) TOTAL COST 


The total cost of saving water is 
shown in Table 2. This amounts to 
$4.52/acre-it., which is equivalent to 
1.4¢/1,000 gal. Such low figures are 
of great interest in view of the current 
values of irrigation water at about 
$6.00 /acre-ft. and municipal reservoir 
water at $10-$40/acre-it. 


Predictions 


The promise of a practical and eco- 
nomical method for use on water reser- 
voirs is commanding much attention by 
water users, such as the process indus- 
tries, irrigation districts, and reser- 
voir operators. 

A Geological Survey paper (10) 
lists 1,300 major reservoirs and lakes 
in the U.S., totaling 11,046,000 acres 
of surface. At a possible average sav- 
ing of 1% vertical ft./yr., this would 
represent a potential gain: of 14.7 bil- 
lion gal./day. Other unlisted and pri- 
vate reservoirs, lakes, and ponds might 
account for an additional 50% of sur- 
face. In this case, the total ultimate 


Table 2.—Summary of Operating Costs 


% of total 
cost 


Fatty alcohol 


Amort. of equip. . 
Maint. & misc. .......... 0.10 


Consulting, engineering ... 


Totals 


| 
Cost/ 
acre ft. 
a Item saved 
$3.96 88 
2 
2 
2 
0.04 1 


Savings could make more than 20 bil- 
lion gallons additional water available 
daily. This is an appreciable percent- 
age of present industrial water usage. 

Future work on the engineering ap- 
plication of monomolecular films will 
be directed to the further demonstra- 
tion of the process, to the confirmation 
of results, and to the determination of 
maximum water savings possible over 
longer periods. On smaller reser- 
voirs, it has already been shown that 
savings in the range of 30-60% can 
be achieved, duplicating those obtained 
heretofore only in laboratory or evap- 
oration pan experiments. The engi- 
neering and cost studies will continue 
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Table 1.—Typical Evaporation Rates 


Observation (Avg. evap. rate Gal. lost, 
period (Class A pon) Acre of Surface * 
(months) in. (thousands) 

.Hope ... 12 59 1,020 
Russellville 12 53 1010 
Montrose .......... 12 56 1,060 
Pueblo 75 1420 

. Ames 7 43 815 
7 48 910 
Hays 7 76 1,440 

8 37 700 
lakeside 12 55 1 

7 44 
7 52 985 

. Caballo Dam 12 114 2,160 
Portales ...... 12 91 1,725 
Roswell 12 75 1,420 

9 51 965 
9 77 1,460 
Woodward 10 58 1,090 
Austin 12 67 1,270 
12 78 1,480 


* Water loss figures have been adjusted by use of conversion factor 0.7 to convert annual 
pan evaporation to actual loss from lakes and reservoirs, and then converted to gal. lost/acre/yr. 


+ Pueblo, Colorado (listed above), has a Class A pan evaporation of 75 in./yr., equivalent 
to 52.5 in./yr. actual loss. By treating a reservoir at this location with a film, and reducing 


evaporation losses (in inches). 


Some representative U.S. annual reservoir 


130 


CHEMICAL ENGINEERING PROGRESS, (Vol. 54, No. 1) January 1958 


EVAPORATION 
=| 
AVY 
© 


RINGS —new type of tower 


Results of comparative tower packing performance tests of carbon steel Pall rings 
and Raschig rings of same size indicate improved mass transfer coefficients 
and reduced pressure drop for Pall rings. This efficiency is attributed to in- 


creased utilization of the inside surface of the ring, decreased tendency to 


channel, and increased permeability. 


John 8. Eckert, Earl H. Foote, 
and Richard L. Huntington * 


The United States Stoneware Company 
Akron, Ohio 


he Pall ring has the same outward 

form as the Raschig ring, the height 
and the diameter being equal. How- 
ever, it is stamped during the forming 
operation so that it has projections 
bent inward. This opens the ring and 
results in a packing which gives a 
marked decrease in liquid channeling 
and migration with a consequent in- 
crease in packing surface utilization. 
The pressure drop is decreased by the 
increased permeability. 


* J. S. Eckert is chief engineer, E. H. Foote, 
design engineer, and R. L. Huntington, devel- 
opment engineer. 


Fig. 1. Schematic diagram of 30-in. diam. experimental absorption tower. 
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This paper deals with carbon steel 
Pall and Raschig rings. Distillation 
tests conducted by Pfannmuller (1) 
indicate that Pall rings give less than 
half the pressure drop, less entrain- 
ment, lower height equivalent to theo- 
retical plate and a higher boil-up rate 
without impairment of fractionating 
efficiency. 


Features of the Pall Ring 

e The Pall ring, having equal diam- 
eter and height, retains the advan- 
tage of the Raschig ring in that it 
assumes a random position in the 
tower. 


PACKED HEIGHT 8 FEET 


15 LIQUID DISTRIBUTION SAMPLES 
TAKEN ON ONE DIAMETER 


~A—p» 15 LIQUID DISTRIBUTION SAMPLES 


TAKEN ON ONE DIAMETER 
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: 
; as 

4 
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TAP 
WATER 
50% 
HO 
TO DRAIN 


packing 


story 


Tower packing has been the object 
of invention since the days of the coke- 
packed tower. The Raschig ring, one 
of the earliest developments, remains 
today as one of the standards, largely 
because it is structurally strong and 
because it has high void space. It 
possesses certain disadvantages in that 
irrigation liquid shows a marked tend- 
ency to channel and to migrate, espe- 
cially to the tower walls with a result- 
ant decrease in capacity and the neces- 
sity of frequent liquid redistribution in 
deep beds. The pressure drop is also 
appreciable. 

Then came the modified rings, such 
as the Lessing ring, the cross-partition 
ring and the spiral-type rings, all of 
which gave greater surface area for 
gas-liquid contact. Berl saddles re- 
duced somewhat the tendency toward 
ch 4 9g Intel further im- 
proved surface utilization ond also 
gave a lower pressure drop. 

About ten years ago the Pall ring 
was developed by Badische Anilin and 
Soda-Fabrik in Ludwigshafen-am-Rhein, 
Germany. It found immediate accept- 
ance in Europe and is produced in both 
ceramic and metal shapes in Germany. 


Having the cylinder wall 35% open, 
it has high permeability. 


Its projections serve to utilize the 
interior of the ring for gas-liquid 
contact. 


e The projections nearly touch in the 
center and therefore, allow smooth 
flow of liquid. 


Objectives of the Tests 


The immediate purpose of the tests 
was to accumulate gas mass transfer 
coefficients and pressure drop data on 
Pall rings and related packing in a 
commercial-sized tower so that the 
data would be of value in commercial 
design. This is part of a long-range 
program aimed at accumulating suffi- 
cient data to allow accurate prediction 
of absorption coefficients for other gas- 
liquid systems. Investigations were 
also made on the variation in liquid 
and gas compositions at various posi- 
tions in the tower diameter. 

The carbon dioxide-sodium hydrox- 
ide system was chosen primarily be- 
cause of the availability of the mate- 
rials, ease, and accuracy of analysis 


Photograph of the 30-in. diam. experimental absorption tower. 


of the gas and liquid streams and also 
because of the amount of work already 
done on this system and related liquid- 
film controlled absorption systems by 
other investigators (3, 4, 5) which 
permitted a comparison of packing per- 
formance. 


The tests were run in a 30-in. diam. col- 
umn with a packed bed 8 ft. deep. The 
arrangement of equipment is shown in 
Figure 1. 

The air to the column was supplied by 
two blowers. The blower on top of the 
column (2 hp.) was mounted in a standard 
position and operated under suction. The 
gas rate to the column was increased by 
means of a 5-hp. booster fan on the inlet to 
the base of the column which operated un- 
der a back pressure. 

The air rate was measured by means of 
a pitot tube in conjunction with a differen- 
tial manometer. The pitot tube was mounted 
in the outlet duct of the column. The air 
flow was controlled by means of a gate 
valve on the outlet of the booster fan at 
the base of the column 

The carbon dioxide was supplied to the 
air inlet from carbon dioxide cylinders 
The carbon dioxide was warmed to room 
temperature by means of an oil bath elec- 
tric heater and metered through a standard 
gas rotameter. The carbon dioxide was in 
troduced into the tower inlet duct and 
thoroughly mixed with the air by passing 
through a mixing orifice. 

The 50% sodium hydroxide and water 
were metered through rotameters and 
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mixed by passing through the inlet pipe to 
the tower distributor. 

Provisions were made for obtaining si- 
multaneous liquid and gas samples across 
the packed bed diameter at points one 
fourth and three fourths of bed height 
Samples of liquid and gas were taken at 
the inlet, outlet, and below the bed sup- 
port plate by means of a liquid and gas 
by-pass system. The by-pass system was 
used to decrease sample line hold-up. 

The liquid sample below the support 
plate was obtained from an angle iron 
trough which crossed the tower diameter 
and was inclined at such an angle that the 
excess liquid was continually drained from 
the trough. A sample of this composite 
was removed by means of a \%-in. pipe 
communicating with the outside of the 
tower 


Procedures 
TESTING 


The tower was packed by hand to a 
total bed depth of 8 ft. The weir flow 
distributor was then put in place and 
adjusted to a level position with a 
spirit level. Each of the thirty distri- 
bution points was then checked for 
flow at a liquid rate of 300 Ib./(hr.) 
(sq.ft.). The new packing was washed 
repeatedly with a strong detergent 
solution until all traces of oil were 
removed. The packing was then thor- 
oughly rinsed and given an added 
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Fig. 3. K,a vs. liquid rates, 1%-in. rings. Gas rate: 450 Ib./(hr.)(sq.ft.) 
Liquid concentration: 4% NaOH. - 
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rinse with inhibited acid solution to 
remove any rust present and also to 
etch the metal surface. After each set 
of runs the packing when idle, was 
rinsed with strong sodium hydroxide 
solution and dried to prevent rust for- 
mation on the packing. 


OPERATING 

The packing prior to each set of 
runs was thoroughly rinsed and given 
an added acid rinse if the packing had 
been idle for a good length of time. 
The gas rate was then adjusted to the 
desired conditions and a correspond- 
ing carbon dioxide flow was set to give 
a carbon dioxide concentration of ap- 
proximately 1%. The oil bath electric 
heater was adjusted by means of a 
powerstat to give a carbon dioxide 
temperature corresponding to room 
temperature. The temperature at the 
inlet and outlet of the carbon dioxide 
rotameter was recorded for correttion 
of gas flow measurements. The sodium 
hydroxide flow was adjusted in accord- 
ance with water flow to give a sodium 
hydroxide concentration of 4%, or 1 
NX. The normality of the sodium hy- 
droxide solution was then checked by 
analysis of the outlet from the base of 
the tower. A period of at least 15 min. 
was allowed for the tower to come to 
equilibrium before starting to take gas 
and liquid samples. A constant check 
was made on gas and liquid flows to 
insure that the conditions did not vary 
during the equilibrium time and the 
sample time. The samples were ob- 
tained over a period of at least 15 min. 
The liquid in the gas sample bottles 
was replaced with sample gas at a 
uniform rate by throttling the stop- 
cocks at the inlet of the sample bottle. 
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Fig. 4. Keo vs. liquid rates, 1-in. rings. Gas rate: 450 Ib./(hr.)(sq.ft.). 
Liquid concentration: 4% NaOH. 


The liquid in the gas sample bottles 
was kept acid and so indicated by 
methyl orange indicator to prevent any 
carbon dioxide absorption. The liquid 
solutions were stored in sealed glass 
bottles and covered with kerosene to 
blanket the liquid and prevent carbon 
dioxide absorption. 


ANALYTICAL 


The gas composition was determined 
by absorption of the carbon dioxide in 
a strong potassium hydroxide solution, 
with the use of a Haldane gas burette. 
The gas analysis obtained by means of 
the Haldane gas burette gave results 
which were reproducible to within 
+3%. The liquid samples were ana- 
lyzed by titration with 0.1 N HCl acid 
to a methyl orange end point in deter- 
mination of total alkalinity and to a 
phenolphthalein end point, with barium 
chloride to precipitate the carbonate. 
The difference between the two titra- 
tions represented the carbon dioxide or 
carbonate present. 


Treatment of Data 


The values of gas mass transfer co- 
efficients used in plotting the graphs 
given in this account were calculated 
as shown in Equation (1) on the basis 
of gas analysis, and only those runs 
which gave material balances to within 
+10.% when compared to liquid analy- 
ses were used. The gas mass transfer 
coefficients reported were based on 
over-all material balance across the 
tower and include the absorption oc- 
curring below the support plate. 
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Fig. 8. Liquid concentration pattern for 12-in. Raschig rings. 


ature with the relative advantages of 
Pall rings over Raschig rings falling 
off at both high- and low-liquid rates. 

The 1%- and 2-in. Pall rings show 
a reduced advantage at high liquid 
rates in contrast with a reduction in 
advantage for l-in. Pall rings in low- 
liquid rates when compared to the 
Raschig ring curves. 

Runs were made at various gas rates 
to determine the effects of gas mass 
velocity upon gas mass transfer coeffi- 
cient. The liquid rate was held con- 
stant at 1,500 lb./(hr.) (sq.ft.). A plot 
of the data is given in Figures 6 and 7. 
It was found that the gas rate had 
little effect on the transfer coefficient, 
as would be expected where the liquid 
film is controlling. 

Liquid and gas traverse samples 
were taken on 1%-in. Raschig and 
Pall rings at a liquid rate of 1,500 lb./ 
(hr.) (sq.ft.), Figures 8 and 9. 

The irregularity of the Raschig ring 
liquid carbonate build-up plot, Figure 
8, and the identical carbonate compo- 
sition of the liquid stream at the 2- 
and 6-ft. level indicate that liquid and 
gas channeling is taking place. 

The carbonate build-up plot for the 
Pall rings (Figure 9) was symmetri- 
cal and gives little indication of liquid 
and gas channeling. 


Fig. 13. Ratio of Ap vs. gas rate, 1'%-in. rings. 
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The outer irrigation limit of the dis- 
tributor is located at 5 and 25 in. on 
the diameter which is midway between 
the high and low values for carbonate 
build-up on the plot for 1%-in. Pall 
rings. A comparison of the liquid 
traverse plots indicates that the Pall 
rings do not redistribute the irrigation 
liquid to as great a degree as Raschig 
rings. The gas traverse analyses (not 
shown) did not give an indication of 
appreciable variation in gas composi- 
tion. Variation in gas composition 
would not be as pronounced as liquid 
variation across the tower diameter be- 
cause of the ease of gas mixing which 
was facilitated by turbulent gas flow 
conditions existing in the bed. 

Pressure drop tests were made on 
the packings, results of which are 
shown in Figures 10, 11, and 12. The 
pressure drop tests were carried to the 
first change in the pressure drop curve 
corresponding to the initial loading 
point. It was not possible with the 
fan capacity available to carry the tests 
higher because of fan static pressure 
limit-tions. Data obtained on pressure 
drop was correlated to fit the equation 
given in Table 1 which is a summary 
of the pressure drop equation con- 
stants. The constants for the general- 
ized pressure drop equation in Leva 


Fig. 9. Liquid concentration pattern for 1'2-in. Pall rings. 


(6) are also summarized in_ that 
table. 

The 1- and 1%-in. Pall rings gave 
respective pressure drops which were 
one fvurth and one fifth of that for 
comparable sized Raschig rings (see 
Figures 13 and 14). The initial load- 
ing points are compared in Figure 15. 
On this graph the gas rate at the first 
break in the pressure drop line is 
plotted vs. the liquid rate. The initial 
loading point for 1-in. Pall rings occurs 
at roughly 55 to 60% higher gas rate 
than the initial loading point for 1-in. 
Raschig ring. The same comparison 
for 1%-in. Pall rings gives 60 to 70% 
higher gas rates. 


GAS MASS TRANSFER COEFFICIENT 
COMPARISON 

Inasmuch as the tower used in the 
evaluation of the metal packing was 
30-in. diam., it is difficult to obtain 
data on other packing in similar 
towers. Most of the data available was 
evaluated in towers which ranged in 
size from 6 to 20 in. and most are also 
on ceramic packing. 

The gas transfer coefficient values 
obtained are much higher than most 
values listed in the literature on other 
packings. Some evaluation of the 
metal Pall ring has been made in 8- 


Fig. 14. Ratio of Ap ys. gas rate, 1-in. rings. 


Ratio of Ap - Pall Rings to Raschig Rings 


i iL L i. 


3 


6 


Rotio of Ap - Pali Rings to Raschig Rings 


i 


L 


300 400 500 600 700 
Air Moss Velocity Ibs / ft.2, he. 


800 300 


i 
400 500 600 700 600 


Air Moss Velocity ibs. / ft", hr. 


CHEMICAL ENGINEERING PROGRESS, (Vol. 54, No."1) January 1958 


‘ 
an 
/ 
" 
ty 
30 L=4500 
10 
° 
me 
vin. 


Table 1.—Constants for Pressure Drop Equations. 


Ap = 
where: AP = Pressure drop, in. H,O/ft. of packing height 
G = Gas mass velocity, Ib./(sec.)(sq.ft.) 
Po = Gas density, Ib./cu.ft. 
lL = Liquid mass velocity, Ib./(sec.)(sq.ft.) 


Size a 
Packing in. a Value 8 Valve é 

2 .23 135 57 
one. 15 15 45 
1% .08 16 24 

2 06 12 17 


Note: a/e® is the packing factor to be used in the generalized pressure drop correlation, 
Fig. 19, p. 40 in Leva’s “Tower Packing a 


Gos mass transfer coefficients: Increase 


metal metal in gas mass 
Raschig Pall transfer 
rings rings coefficient 
1.45 2.0 38 
1.80 2.90 61 
2.20 3.70 68 
2.40 4.00 67 
1.0 1.70 70 
1.37 2.40 75 
1.82 2.90 59 
2.10 3.00 43 
71 1.15 62 
1.01 1.48 47 
1.40 1.85 32 
1.65 2.10 27 


rties of Carbon Steel Rings. 
Surface area 


Ring in. in No. /cu.ft. Ib./cu.ft. sq.ft./cu.ft. % Voidage 
Raschig 1 1/16 1,345 73 56.7 85 
1% 1/16 420 50 41.2 90 
1/16 180 38 31.4 92 
Pall 1 0239 1,440 31 63 93.8 
\% 0299 385 23.5 39.2 95.3 
31.2 96.4 


0359 175 


and 12-in. towers which gave values Bibliography 
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Table 2. 
Ring 
size Liquid 
in. rate 
1 500 
1,000 
2,000 
3,000 
1% 500 
1,000 
2,000 
3,000 
2 500 
1,000 
2,000 
3,000 
Table 3.—Physical Prope 
Size Wall thickness, 
10,000 
\ ; 
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stat $47.52; microfilm $15.84. Abstract 
available separately from Ch.E. Dept. of 
University. (1957). 


Metallic Borides and Silicides by Fused 
Salt Electrolysis.** HAROLD T. FULLAM, 
University of Washington. Prot. Rk. W. 
Moulton, 171 pp. Two copies for loan from 
University’s Library. Microfilm 4¢/page 
trom University Microfilms (Ann Arbor) ; 
photostats 30¢/page. Microfilm from Uni- 
versity Library 4¢/page. Abstract pub- 
lished in ‘‘Dissertation Abstracts’’ by Uni- 
versity Microfilms. (1956). 


Equilibria 


Catalytic Oxidation of Benzene at Elevated 
Pressures. KUSSELL J. OLSON, Yale 
University. Prof. B. F. Dodge, 143 pp. 
Two copies for loan from Yale Library. 
(1957). 


The Dynamics and Control of Chemical 
Processes. JOHN R. EHRENFIELD, 
M.I.T. Prof. H. S. Mickley, 164 pp. For 
copies inquire of M.I.T. Microreproduction 
Service. (1957). 


Low Temperature Vapor-Liquid Equilib- 
in Light tlydrocarbon Mixtures.* A. 
ROY PRICE, The Rice Institute. Prot. 
kiki Kobayashi, 149 pp. Two copies for loan 
from the Fondren Library of Rice. (1957). 


Compressibilities of Hydrogen-Nitrogen- 
Ammonia Mixtures at Elevated Pressure 
and Temperatures. VICTOR E. MELLO, 
Yale University. Prof. B. F. Dodge, 189 pp 
Two copies for loan from Yale Library. 
(1957). 


The Density of Mixtures of Carbon Dioxide 
and Argon at 50° C. and 50 to 100 Atmos- 
pheres.* WILLIAM H. ABRAHAM, 
Purdue University. Prof. C. O. Bennett, 
i42 pp. One copy for loan from Purdue's 
Main Library. Ozalid 6¢/page; microfilm 
14%)¢/page (1957). 


Miscibility of Natural Gas and Crude Oil.* 
DONALD L. STINSON, University of 
Michigan. Prof. B. Williams, 249 pp. One 
copy for loan from University’s General 
Library. Positive microfilm 1%4¢/page 
Abstract appears in “Microfilm Abstracts.’ 
(1956). 


Pressure -Volume-Temperature Relation- 
ships of Binary Gaseous Mixtures. PAL- 
MER W. TOWNSEND, Columbia Uni- 
versity. Prof. E. H. Amick, 383 pp. Copies 
not available for loan. (1956). 


A Study of the Extent of Hydrogen Bond- 
ing in Polymers of, the Polyamide and 
Polyurethane Types.* JOSEPH F. TER- 
ENZI, Princeton University. Prof. D. 
Trifan, 113 pp. Microfilm obtainable from 
University Microfilms, Ann Arbor, Mich. 
(1957). 


Thermodynamic Correlation and Prediction 
of Vapor-Liquid Equilibria for Caproic 
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Acid-Caprylic Acid Mixtures x Acetic 
Acid Binary Systems.* JER A. AC- 
CIARRI, Pennsylvania 
Prof. Arthur Rose, 290 pp. Ten copies for 
loan from Walker Laboratory of Univer- 
sity. (1957). 


Vapor Liquid Eyuilibria of Aqueous Sys- 
tems Containing Ammonia and Carbon 
Dioxide. GERHARD J. FROLICH. Poly- 
technic Institute of Brooklyn. Prof. D. IF. 
Othmer, 224 pp. One copy for loan trom 
Spicer Library of school. (1957). 


Vapor-Liquid Equilibria of Multicomponent 
Systems—M ethane, Propane, n-Butane 
System at 100° F.* THEODORE J. 
RIGAS, Northwestern University. Prof. 
George Thodos, 177 pp. Microfilm 14¢ 
page from University Microfilms (Ann 
Arbor). (1957). 


Vapor Liquid Equilibrium Measurements 
Under Vacuum for Certain Fatty Alc J 
in Cottrell Tube Apparatus.* BASIL T 
PAPAHRONIS, The Pennsylvania State 
University. Prof. Arthur Rose, 172 pp. Ten 
copies for loan from Walker Laboratory ot 
University. (1957). 


Vapor-Liquid Equilibria in the System 
Hydrogen-Nitrogen-Carbon Lioxide.*  L. 
STANLEY EUBANKS, The Rice Institute 
Prof. W. W. Akers, 65 pp. Iwo copies tor 
loan from Rice's Fondren Library. (1957) 


Growth Rates of Single Crystals of Mono 
hydrate and Anhydrous Citric Acid.* 
RAYMOND M. CARTIER, Polytechnic 
Institute of Brooklyn. Prof. Carl F. 
Bruins, 292 pp. One copy for loan from 
Polytechnic Institute. (1957). 


Fluid Mechanics 


Application of the Principle of Correspond- 
ing States for the Correlation and Predic- 
tion of the Properties of Pure Fluids.* 
ROBERT A. GREENKORN, University of 
Wisconsin. Prof. O. A. Hougen, 240 pp. 
None for loan but can be microfilmed. 
(1957). 


Effect of Particle Shape on Fluidization 
and Hindered-Settling.* ALDEN F. PRES 
LER, lowa State College. Prof. D. RK 
Boylan, 211 pp. Two copies for loan from 
College Library. Photostats 35¢/page; 
microfilm 24%¢/page. (1956) 


Characteristics of Air Pockets in Fluidized 
Beds. GEORGE YASUI, University of 
Washington. Prof. L. N. Johanson, 174 
pp. Two copies for loan from University's 
Library. Also from University Microfilms 
(Ann Arbor). Photostats 30¢/page; micro: 
films from University’s Library 144¢/page ; 
from University Microfilms, 4¢. (1956). 


The Analysis of Two-Dimensional Laminar 
Flow Utilizing a Doubly Refracting Li 
quid.* JOHN W. PRADOS, University of 
fennessee. Prof. F. N. Peebles, 166 pp. 
One copy for loan from School Library. 
Abstract available from “Microfilm Ab 
stracts.” (1957). 


Flow of Two-Phase Carbon Dioxide 
Through Orifices. JAMES C. HESSON, 
Illinois Institute of Technology. Prof. R. 
E. Peck, 159 pp. One copy for loan from 
School Library. (1957). 


Static Pressure Gradients in Turbulent 
Jet Mixing. DAVID R. MILLER, Purdue 
University. Prof. E. W. Comings, 173 pp. 
One copy for loan from Purdue’s Main Li- 
brary. Ozalid 6¢/page; microfilm 1%é¢/ 
page. (1957). 

A Study of eeasency in Frit-Water Sus- 
pension.* ROBERT E. HEEKS, Uni- 
versity of Rochester. Prof. G. J. Su, 440 
np. One copy for loan from School _Li- 
brary. Photostats 20¢/page: microfilm 
5¢/page. (1957). 


A Theoretical Study of Slow, Viscous 
Flow Through Assemblages of Spherical 
Particles.** HOWARD BRENNER, New 
York University. Prot. John Happel, 235 
pp. Two copies for loan from N.Y. Uni- 
versity (Bronx 53, N.Y.). (1957). 
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Turbulence Characteristics in a Spiral 
Gas Stream. WILLIAM R. SCHOWAL- 
TER, University of Illinois. Prof. H. F. 
Johnstone, 158 pp. Two copies for loan 
from School Library. Microfilm from Uni 
versity Microfilms (Ann Arbor) 14¢/page. 
(1957). 


Turbulent Flow of Pseudoplastic Fluids in 
Straight, Cylindrical Tubes. ROBERT G. 
SHAVER, M.1.T. Prof. E. W. Merrill, 
206 pp. Not available for loan. Reproduc- 
tions from Microreproduction Service 


M.L.T. (1957). 


Agitation 0; Non-Newtonian Fluids.* ROB- 
ERT E. OTTO, University of Delaware. 
Prof. A. B. Metzner, 178 pm. One copy for 
loan from University Library. (1957). 


Turbulence Stabilized Dispersion. REUEL 
SHINNAR, Columbia University. Prof. J. 
Church, 128 pp. None for loan. (1957). 


Atomization of Viscous Liquids with 
Swirl-Chamber Pressure Nozzles. JOHN 
D. B. McIRVINE, University of Wiscon- 
sin. Prof. W. R. Marshall, Jr. None for 
loan but can be microfilmed. (1957). 


A Study of Methods for Obtaining Uniform 
Straightline Air Flow in Spray Dryers.* 
WALTER T. DARNELL, University otf 
Wisconsin. Prof. W. RK. Marshall, Jr. 
Copies not available for loan but can be 
microfilmed. (1957). 


Solid Condensation Rates in Laminar 
Flow Past Cylinders and Pilates. FRED 
H. KANT, Columbia University. Prof. 
oF Bonilla, 172 pp. Not available for 
loan or reproduction. (1957). 


Mixing of Liquids Flowing Through Beds 
of Packed Solids.* EARL A. EBACH, 
University of Michigan. Prof. R. R. White, 
171 pp. One copy for loan from Michigan's 
General Library. Positive microfilm 
1% ¢/page. Abstract appears in “Micro- 
film Abstracts.” (1956). 


Characteristics of Transition Flow between 
Parallel Flat Plates.* GLENN A. WHAN, 
Carnegie Institute of Technology. Prof. R. 
R. Rothfus, 146 pp. One copy for loan from 
Carnegie Library (1956). 


Heat Transfer 


Thermal Diffusion in Non-Ideal Gases. 
JAMES E. WALTHER, University of 
Illinois. Prof. H. G. Drickamer, 90 pp. Two 
copies for loan from School Library (1957). 


Heat Transfer in a Natural Convection 
Thermosyphon.* JAMES R. COUPER, 
Washington University. Prof. W. P. 
Armstrong, 61 pp. One copy for loan from 
School Library. (1957) 


Condensation of a Condensable Vapor in 
the Presence of a Non-Condensable Gas.* 
MYRON DMYTRYSZYN, Washington 
University. Prof. R. C. Johnson, 94 pp. 
One copy for loan, School Library. (1957). 


Fluid Particle Heat Transfer in Packed 
Beds.* ERNEST BAUMEISTER, Pur- 
due University. Prof. C. O. Bennett, 145 
pp. One copy for loan from Purdue’s Main 
Library. Ozalid 6¢/page ; microfilm 
1% ¢/page. (1957). 


Heat Transfer in a Delaval Nozzle. WIL- 
LIAM C. RAGSDALE, Purdue University. 
Prof. J. M. Smith, 190 pp. One copy for 
loan from Purdue’s Main Library. Ozalid 
6¢/page; microfilm 144¢/page. (1957). 

Local Shell-Side Heat Transfer Coefficients 
in Baffled Tubular Heat Exchangers.* 
TOMMY W. AMBROSE, Oregon State 
College. Prof. J. G. Knudsen, 183 pp. 
Filed with University Microfilms, Ann 
Arbor. None for loan. Abstract may be 
had from the College Ch.E. Dept. (1957). 


Heat Transfer to Liquid Drops. EUGENE 
R. ELZINGA, JR., Un niversity of Michigan. 
Peet. J. T. Banchero. One copy for loan 
from the University’s General Library. 
Positive microfilm 144¢/page. Abstract ap- 
pears in “Microfilm Abstracts” (1956). 
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ENCE L. GREGORY, Jk., M.1.T. Profs. E. 
R. Gilliland and J. E. Vivian. 377 pp. For 
copies inquire of M.LT. Microreproduc- 
tion Service. (1957). 

Liquid-Liquid Extraction in a _ Pulsed 
Column.* CLAYTON D. CALLIHAN, 
Michigan State University. Prof. C. M. 


Cooper, 131 ~p. One copy for loan from 


the School Library. (1957). 

Individual Film Coefficients of Mass 
Transfer in Ligquid-liquid E-xtraction.* 
GEORGE C. SMITH, Carnegie Institute 


of Technology. Prof. R. B. Beckmann, 122 
pp. One copy for loan from School Library. 
(1956). 


Transients in Continuous Distillation Col- 


umns. SAM H. DAVIS, JR., M.L.T. Prof. 
E. R. Gilliland, 277 pp. Not available for 
loan. For copies inquire of M.I.T. Micro 


reproduction Service. (1957). 

Froth Stratification and Liquid Mixing in 
a Bubble Tray Column.* RONALD D. G. 
CROZIER, University of Michigan. Prof. 
Brymer Williams, 165 pp. One copy for 
loan from General Library of Graduate 
School. Positive microfilm 114 ¢/page Ab 
stract in “Microfilm Abstracts.” (1956). 
Continuous 


Throughput Rectification of 


Organic Liquid Mixtures with Vertical, 
Countercurrent Tnermal Diffusion Col- 
umns.* DAVID R. LONGMIRE, Uni- 
versity of Wisconsin. Prof. R. B. Bird, 
273 pp. Microfilm available from Me- 


morial Library of the University or from 
University Microfilms Arbor) 
(1957). 


Liquid-Liquid Extraction in a Horizontal 
Tube.* HENN KILKSON, Cornell Uni- 
versity. Prof. R. L. Von Berg, 203 pp. No 
copies for loan. Microfilm 114¢/page. Ab- 
Stract in “Dissertation Abstracts.” (1957). 
Investigation of a Horizontal Fractionating 


Device. MICHAEL MARKELS, JR., Co- 


lumbia University. Prof. T. B. Drew, 252 


pp. Not available for loan. (1957). 
Liquid Mixing on Bubble Trays and Its 
Effects Upon Plate Efficiency.* ALAN S. 
FOSS, University of Delaware. Prof. J. 
A. Gerster, 160 PP. One copy for loan from 
University’s Ch.E. Library. (1957). 


A Study of Plate Efficiencies of Distilla- 
tion Systems with Particular Reference to 


Mass Transfer Resistance in the Liquid 
Phase* CHARLES A. PL Ae North 
Carolina State College. Prof. E. M. Schoen- 


born, 138 pp. One copy for ee from Col- 
lege Library. (1957). 


A Study of Mutuak and Self-Diffusion Co- 
efficients in Non-Ideal Binary aie Mix- 
tures.* ALEXANDER P. , Uni- 
versity of Washington. Prof. Babb, 
124 Pp. Two copies for loan from Uni- 
versity’s Library. From University— 
photostats 30¢/page; microfilm 114¢/page ; 
4¢/page from University Microfilms (Ann 
Arbor). Abstract appears in “Dissertation 
Abstracts.” (1957). 


Mass Transfer (liquid-gas) 


A Critical Study of the Variables Affecting 
Retention Time and Resolution in the Gas- 
Liquid Chromatographic Column.* C. S. 
BEROES, University of Pittsburgh. Prof. 
James Coull, 104 pp. Two copies for loan 
from U. of P. Library (1957). 


Transfer of Matter Across a Gas-Liquid 
Interface at Short Contact Times.* PIE- 
TRO RAIMONDI, Carnegie Institute of 
Technology. Prof. H. L. Toor, 120 pp. One 
loan from Carnegie 
( 


Absorption of Nitrogen Oxides in Aqueous 
Solutions.* NORMAN BEECHER, M.LT. 
Prof. J. E. Vivian, 215 pp. Copies from 
Microreproduction Service, M.I.T. (1957). 


A Study of Absorption by Liquid Drops.* 
LAWRENCE J. ENGLE, Georgia Insti- 
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tute of Technology. Prof. W. M. Newton, 
1424-vii pp. Two loan copies from Proce 
Gilbert Library of Georgia Inst. of Tech- 
nology. Thermofax 10¢/page; microfilm 
3ly¢/page. (1957). 


The Absorption of CO, 
Monoethanolamine Solutions. 
E. GRIFFITH, University of 


Into Aqueous 
ROBER1 
Tennessee 


Profs. F. N. Peebles and H. J. Garber, 
209 pp. 1 Copy for loan from University 
Library. Abstract from “Microfilm Ab- 
stracts.” (Dec. 1956). 

The Evaporation of Water from Plane 
Surfaces by Direct Contact with Mixtures 
of Air and Steam.* RAFAEL MUNOZ- 


CANDELARIO, Polytechnic Institute of 


Brooklyn. Prof. J. C. Cru, 222 pp. One 
copy for loan from Polytechnic’s Spicer 
Library. (1957). 

Mass Transfer (solid-gas) 

Effect of Turbulence Intensity on Mass 
Transfer from Plates, ylinde rs, and 
Spheres in Air Streams.* JOHN A. 
SCHNAUTZ, Oregon State College. Prof. 


C. E. Wicks, 244 pp. No copies for loan 
Abstract available from Ch.E. Dept of the 
College. (1957). 


Diffusion of Gases Through Porous Media 
WILLIAM H. HEDLEY, Washington 
University. Prof. W. P. Armstrong, 145 
pp. One copy for loan from School Li- 
brary. (1957). 


Rates of Adsorption in Fixed Beds. HOMI 
S. DARUVALA, Polytechine Institute of 


Brooklyn. Prof. J. C. Chu, 204 pp. One 
copy for loan from Polytechnic’s Spicer 
Library. (1957). 


Electrostatic Effects in the Deposition of 
Aerosols on Cylindrical Shapes.* GEORGE 
S. DAWKINS, University of Illinois. Prof 
H. F. Johnstone, 74 pp. Two copies for 
loan from University Library. Microfilm 
14 ¢/page, University Microfilms. (1957) 


Mass Transfer (gas-gas) 


The Effect of Molecular Properties on Gas 
Phase.* LUTHER J. REID, JR., Uni- 
versity of Maryland. Prof. D. T. Bonney, 


198 pp. Two copies for loan from Inter- 
library loan. Microfilm 1%4¢/page. Ab- 
stract published in “Microfilm Abstracts.” 
(1957). 


Diffusion Coefficients of Non-Polar Gases.* 
MAILAND R. STRUNK, Washington 


University. Prof. J. N. Holsen, 127 pp. One 
copy for loan from the School Library. 
(1957). 


The Evaporation of Water at High Humid- 
ities. OLIVERIO PHILLIPS, M.I.T. 
Prof. T. K. Sherwood, 232 pp. For copies 
inquire of M.I.T. Microreproduction Serv- 
ice. (1957). 


Metallurgy 


A Study of the Effect of Repeated Cycles 
of Plastic Deformation and Reannealing 
on the Densities of Metals. DONALD R. 
HOLLAND, West Virginia University. 
Prof. H. V. Fairbanks, 90 pp. Negative 
photostats 20¢/page; microfilm 3¢/ex- 
posure. (1957). 


An Investigation of the Mechanism of the 
Adherence of Glass to Metal. LIANG- 
TSENG FAN. West Virginia University, 
Prof. H. V. Fairbanks, 126 pp. Tvro copies 
for loan from School Library. Negative 
photostats 20¢/page ; microfilm 3¢/exposure. 
(1957). 


Radiation 


The Mechanism of Graft Polymerization 
by High Energy Irradiation.* ALLAN S. 
HOFFMAN, M.I.T. Profs. E. R. Gilliland, 


W. H. Stockmayer and E. W. Merrill, 244 
pp. Copies not available for loan Can be 
reproduced by M.I.T. Microreproduction 
(1957). 


Service. 
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stone.* 


The Effect of Prompt Neutron Emission 
on the Fission Products of Uranium 235.* 
ARTHUR C. HERRINGTON, M.LT. 
Prof. C. D. Coryell, 161 pp. None avail- 
able for loan. For copies inquire of M.1.T. 
Microreproduction Service. (1957). 


Spectroscopy 


investigation of Isophthalic 
PAUL j. SAUER, Case 
Technology. Prof. E. G. 
.wo copies for loan from 
(1957). 


Spectroscopic 
Alkyd Resins.* 
Institute of 
Bobalek, 55 pp. 
Case Library 


Molecular Spectroscopy at High Pressure.* 
ARNOLD N. BENSON, JR., University 
of Illinois. Prof. H. G. Drickamer, 199 
pp. Two copies for loan from University’s 
Library. (1957). 


High Pressure Molecular Spectroscopy.* 
ROBERT R. WIEDERKEHR, University 
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to the Copper-Nickel System 
RICHARD E. PAWEL, 
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Fig. 3. Typical stress-corrosion crack. 


To realize optimum performance of stainless steel equipment, attention is now 
being directed to minimize failures that result from pitting, crevice corrosion, 
intergranular corrosion, stress-corrosion cracking, and related phenomena where 
general corrosion is actually slight. In this article the causes and means of 
avoiding such types of failures are discussed. 


L. R. Honneker * | E. |. du Pont de Nemours & Company, Wilmington, Delaware 


pond steels are widely used for 
processing equipment in the chemi- 
cal industry due to their excellent re- 
sistance to the corrosive attack of a 
variety of chemicals. During the 
twenty-five or more years’ experience 
with such equipment, considerable data 
have been compiled (17) regarding the 
general corrosion resistance of stain- 
less steels and suitability of various 
types for handling specific chemicals. 
Where such data are not available, 
they are relatively easy to develop and, 


* Mr. Honnaker is in the Engineering Serv- 
ice Division, Engineering Department. 


as a result, failures due to general cor- 
rosion are now relatively infrequent. 

Stainless steels may be grouped into 
three general classifications : 


(a) martensitic or hardenable grades con- 
taining 11-18% Cr 

(b) ferritic or nonhardenable grades con- 
taining 15-30% Cr 

(c) austenitic grades containing 14-26% Cr 
and 6-36% Ni. 


As a class, the wrought austenitic 
stainless steels (AISI 300 series) and 
the corresponding cast grades generally 
possess better resistance to most cor- 
rosive media than those of the other 
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two classes. They are also more easily 
fabricated and, accordingly, are used 
much more widely in the chemical in- 
dustry for process equipment than the 
straight-chromium classes. This dis- 
cussion, therefore, pertains primarily 
to the austenitic class of stainless 
steels. 

It is generally believed that the good 
corrosion resistance and _ so-called 
passive state of the austenitic stainless 
steels result from and are dependent 
upon the presence of a protective oxide 
film. For this reason, the optimum 
corrosion resistance is realized under 
oxidizing conditions which produce 
and maintain the desired film. It has 
been shown (2) that the composition 
of the oxide films varies with the com- 
position of the base alloy, and it is be- 


Pitting and Crevice Corrosion 


Pitting and crevice corrosion may 
and frequently do occur in stainless 
steel equipment even though the gen- 
eral corrosion resistance of the alloy is 
excellent. Both result from the highly 
localized breakdown in the passive 
film followed by electrochemical ac- 
tion. The-occurrence may go unde- 
tected prior to failure if only casual 
examination of equipment is made. 
The presence of chloride salts, even in 
minute quantities, frequently leads to 
pitting and crevice corrosion of stain- 
less steel, and precaution should be 
taken in using stainless steel for 
handling solutions containing chlorides 
even though short-time corrosion tests 
indicate immunity to this type of at- 


Fig. 4. Stress-corrosion cracking of Type 316 and 317 stainless steel steam condenser tubes 
exposed externally for 425 days to brackish cooling woter averaging 2,840 p.p.m. chlorides. 


lieved that the corrosion resistance of 
the alloy is a function of the composi- 
tion of the film. If conditions are such 
that the film is not established or is 
permeable, stainless steel is little bet- 
ter for practical purposes than unal- 
loyed steel. 


The added corrosion resistance of 
molybdenum-bearing stainless Type 316 
over Type 304, which contains no molyb- 
denum, is attributed to the enhanced self- 
passivity or film-forming property due to 
presence of molybdenum (3). Silicon also 
appears to be beneficial in this respect. 
Development of fundamental information 
regarding the nature of the passivity and 
corrosion resistance is continuing, and 
there is good reason to believe that stain- 
less alloys of slightly modified compositions, 
having improved corrosion resistance, will 
be available soon. 


80 e 


tack. Collection or accumulation of 
solids on surfaces, is also conducive to 
pitting and should be avoided where 
practical. 


Crevice corrosion, also known as contact 
corrosion, frequently occurs at the contact 
surfaces of flanged joints, coil supports, 
and incompletely welded attachments, 
where the corrosive media gets between 
the surfaces ‘o form essentially a stagnant 
area or pocket. This results in a change 
in localized electrolyte composition and en 
trapment of corrosion products. The con- 
tact area may become sufficiently anodic to 
adjacent areas to cause localized break- 
down of passivity and active corrosion. 
Typical of this type of failure is that oc- 
curring under gaskets at flanged joints. 
The use of nonporous gasket materials will 
minimize wetting of the contact surfaces 
and this has been shown to be desirable 
(4). 
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In general, the molybdenum-bearing 
Type 316 stainless is more resistant to 
pitting and crevice corrosion than the 
Type 304, and its added cost is fre- 
quently justified over that of Type 304 
for this reason. Design and fabrica- 
tion details are important, and atten- 
tion to a few basic fundamentals will 
avoid conditions that are conducive to 
the occurrence of such corrosion (5). 
These include free and complete drain- 
age of equipment, avoidance of crev- 
ices, and general design for ease of 
cleaning and inspection. Butt joints 
with complete weld penetration should 
be used wherever possible. If lap 
joints employing fillet welds are neces- 
sary, the welds should be continuous 
on the process side. 


intergranular Corrosion 


Intergranular corrosion of stainless 
steel was a common occurrence fifteen 
to twenty years ago before the effects 
of carbide precipitation were under- 
stood. It is now generally accepted 
that in the case of the standard grades 
of the austenitic stainless steels some 
of the chromium combines with the 
carbon to form chromium carbide, 
which precipitates at the grain boun- 
daries in the temperature range of 
1,000-1,500° F. The rate and extent 
of formation of the chromium carbide 
are functions of time, temperature, and 
carbon content. It is generally ac- 
cepted that chromium carbide per se 
confers no corrosion resistance to 
steel; and with its formation, there is 
localized impoverishment of chromium 
at the grain boundaries causing local- 
ized loss of corrosion resistance in 
some acidic environments. The condi- 
tion of precipitated chromium carbide 
at the grain boundaries is frequently 
referred to as a “sensitized” condition. 
It generally exists if heat treatment of 
the material has not been done prop- 
erly in the mill or foundry or after 
fabrication by welding. 


The most common instance of unsuspected 
failure due to intergranular corrosion today 
occurs adjacent to welds in nonheot-treated 
equipment fabricated from the normal carbon 
(.06-.08%) or unstabilized grades of the aus- 
tenitic stainless alloys. 


The cause and location of the sensi- 
tized areas adjacent to welds which 
are susceptible to intergranular cor- 
rosion may be best explained by re- 
ferring to plots of time-temperature re- 
lationships that occur incidental with 
welding. The temperature condition 
and distribution during welding are il- 
lustrated in Figure 1, The peak in the 
family of curves represents the tem- 
perature at the point of metal deposi- 
tion. Due to conduction, the tempera- 
ture drops off rapidly adjacent to the 


; 


line of welding. A typical time-tem- 
perature relationship in the metal is 
illustrated in Figure 2. It has been 
found that sensitize 
more in a given time in the sensitizing 


stainless steels 


temperature range if the metal is not © 


heated above the upper limit than it 
the total exposure includes a_ period 
above the upper limit. 

Sensitization inter- 


corrosive 


not cause 
granular corrosion in all 
media. Its occurrence is generally lim- 
ited to attack in acid solutions above 
room temperature. 


does 


It is important to recognize this for eco- 
nomic reasons since final heat treatment of 
equipment or use of premium grades is not 
necessary for mony of the service conditions 
for which austenitic stainless steels are com- 
monly used. 


Intergranular corrosion be 
avoided by heat-treating equipment 
made from unstabilized grades after 


fabrication, by employing the colum- 
bium (Type 347) or titanium (Type 
321) stabilized grades of these alloys, 
or by the use of the low-carbon grades, 
such as 304L and 316L. In the case 
of the stabilized the 
preferentially combines with the sta- 
bilizing agent and precipitation of 
chromium carbide thereby 
vented. In the case of the low-carbon 
grades containing .03° carbon maxi- 
mum, there simply is not enough car- 
bon available to produce a damaging 


alloys, carbon 


is 


pre- 


amount of chromium carbide. 


Stress-corrosion Cracking 


Another unexpected of cor- 


rosion of austenitic stainless steel that 


type 


is currently receiving considerable at- 
tention is stress-corrosion cracking due 
to the effect of chloride ion on stressed 
metal in the presence of oxygen. A 
significantly large number of failures 
occur each as the result of this 
phenomenon, and persons responsible 
for the selection and design of stain- 
less equipment should be aware of and 
give attention to the conditions causing 
it. 


vear 


Relatively few of the stress-corrosion crack- 
ing failures start on the process side of the 
quip t. Instead, by far the largest number 
of failures start on the external or nonprocess 
side of the equipment which is normally con- 
sidered to be exposed to innocuous environ- 
ments. 


Stress-corrosion cracking of austen- 
itic stainless is generally associated 
with chloride-bearing environments 
and the presence of stress, either re- 
sidual or applied. The cracking 
transgranular and it almost always 
takes a branching path through the 
metal. A typical stress-corrosion crack 
is shown in Figure 3. Its character- 
istic shape and transgranular path are 


is 


readily apparent. 


“TABLECLOTH ANALOGY” OF HEAT FLOW 


TEMPERATURA 


Fig. 1. Visualize a mountain-like block being moved beneath an elastic striped tablecloth. The 
rise and fall of each stripe represents the rise and fall of temperature in a welded plate. 


Stainless-tubed condensers 
ing in a vertical position with cooling 
in the shell show the greatest 
incidence of stress-corrosion cracking 
The source of the chloride is the cool- 
ing water, and the location of failure 


operat 


water 


is generally near the top tube sheet 
The appearance of a typical failure 1+ 
shown in Figure 4, in which it will 
be seen that the cracks are just below 
the tube sheet, as indicated by posi- 
tions of the tube sheet hole 
This location of cracking is 


im 


groove 


pressions, 


attributed 
chloride ion under scale deposits that 
generally occur in this area as the re- 
sult of inadequate venting of the heat 
exchanger. 

Another 
that 
the tube 
locations 
type of cracking has occurred where 


crevice 
and 


the cooling wate! 
50 p.p.m. chloride. 
deposits, 


CENTERLINE OF WELD 
THERMAL HISTORY 
CAUSING WELD 
DECAY 


common 


are 


however, ge 


to the 


exists 
sheet 


between 
holes. 


shown in Figure 


location 


concentrating 


the 
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contained 
Analyses 


erally 


ss 


show 


Fig. 2. Heat effect in electric arc welding of 18-8 stainless steel (Type 304 
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presence of several per cent of chlor- 
ide in the area of failure. The’ service 
life of austenitic stainless steel tubes 
in heat exchangers is considered to be 
a function of stress, concentration of 
chlorides, and temperature. It is not 
possible to reduce stress to a level that 
will guarantee the elimination of 
cracking. The amount of chlorides in 
the cooling water is relatively unim- 
portant if conditions are such that con- 
centration of chlorides, i.e., under scale 
or in crevices, will occur. Temperature 
is perhaps the most important variable. 
In reviewing case histories of numer- 
ous failures during the last ten years, 
it has been noted that practically none 
of the failures occurred where tube 
metal temperature was less than 80° C. 
Repeated failures have occurred at 
higher temperatures, and in the same 
cooling-water systems the frequency of 
failure increases with increase in 
operating temperature. One possible 
explanation is that concentration of 
chlorides to a critical amount does not 
occur below about 80° C. 

Experience suggests that where 
austenitic stainless steel tubed con- 
densers are to be used with chloride- 
bearing cooling water and metal tem- 
peratures in excess of 80° C., consid- 
eration should be given to means of 
avoiding stress-corrosion cracking. 
Crevices in tube sheet joints should be 
avoided. Adequate venting should be 
provided to avoid vapor space in ver- 
tical units having cooling water on 
shell side. If particularly bad condi- 
tions are anticipated, consideration 
should be given to the use of stainless 
alloys containing more than 25% Ni 
or the ferritic stainless alloys, such as 
Type 430 or 446. Bimetallic tubes also 
provide a practical answer where aus- 
tenitic stainless is required on the 
process side. 


Second, with respect to the number 


Fig. 5. Stress corrosion in the crevice between tubes and tube sheet holes. 


of stress-corrosion cracking failures oc- 
curring stainless steel, is the 
cracking that occurs under wet insula- 
tion. It has been possible to list ap- 
proximately forty case histories of 
failures by this cause in Du Pont 
plants. The cracking under the wet 
insulation is attributed to the leaching 
out of water-soluble chlorides in the 
insulation and their subsequent con- 
centration on the hot stainless steel 
surfaces (6). Here, again, the quan- 
tity of water-soluble chlorides present 
in the insulation is small, with the 
average at about .15% by weight, and 
critical amounts are reached as a re- 
sult of concentration. 

Practically all the equipment fail- 
ures attributed to wet insulation have 
been with 85% magnesia. However, 
results of a current laboratory investi- 
gation of the problem show that al- 
though 85% magnesia has the greater 
tendency to produce cracking, it can 
also occur with other insulating ma- 
terials such as calcium silicate and 
glass fiber. Again the critical tempera- 
ture range appears to be 80-120° C. 
metal temperature. A number of costly 
failures have occurred in the last few 
years, and the major vendors are in 
vestigating means of eliminating o1 
making insoluble the chlorides in their 
insulating materials. 

Of practical significance and value 
here is the fact that cracking is pos- 
sible only if the insulation gets wet. 
Two most common sources of water 
are steam leaks in tracing under the 
insulation and external water that gets 
in through breaks or openings in the 
vapor barrier over the _ insulation. 
Continued attention to keep the insula- 
tion on stainless equipment dry ap- 
pears warranted. 

Based on plant and laboratory test ex- 


perience, there appears to be no significant 
difference between Type 304, 316, 321, 347, 
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or 309 stainless with respect to resistance 
to stress-corrosion cracking in aqueous 
media containing chlorides. By way of 
contrast, none of the goo series of stainless 
steel appears to be subject to stress-corro- 
sion cracking in this type media. Some 
difficult condenser applications have been 
solved by the use of Type 446 stainless 
tubes in place of Type 304 

The austenitic stainless steels cannot be pro- 
tected from cracking in media containing 
chloride by maintaining a high pH. Cathodic 
protection may be effective in preventing 
stress-corrosion cracking, but apparently no 
practical method has been developed to use 
this type of prevention. Inhibitors do not ap- 
pear to afford protection. 


Summary 


In summary, the general corrosion 
resistance of stainless steels is only 
part of the consideration that should 
be given to the selection and use of 
stainless steels for chemical process 
equipment. It is important to consider 
the possibility of other factors causing 
unexpected difficulties. Design fea- 
tures that will insure free drainage, 
ease of cleaning, and elimination of 
crevices will help to avoid pitting and 
crevice corrosion. Where acidic con- 
ditions are to be handled above am- 
bient temperatures, consideration 
should be given to the necessity and 
means of avoiding intergranular cor- 
rosion. Finally, the nonprocess or ex- 
ternal environments should be consid- 
ered, particularly with respect to fail- 
ures by stress-corrosion cracking. 
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CORRECTION 


In the article “Corrosion—Problem- 
Solving Methods and Materials” by 
John Halbig in the November issue of 
CEP (pp. 520-24) there are errors in 
two of the picture captions. On page 
522, the picture to the left shows fif- 
teen to twenty thousand specimens ex- 
posed to atmosphere at the Middle- 
town, Ohio, corrosion testing facilities 
of Armco Steel. On page 523, left 
hand picture, aluminum-on-steel out- 
lasts a zinc coating 3 to 1 and not 30 
to 1 as shown. 
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5 How to increase throughput 


through your 


PRESENT packed columns 


If your present packed columns are using either Raschig 
Rings or Berl Saddles you can increase throughput substan- 
tially by re-packing your towers with Intalox Saddle packing. 


The data in the accompanying chart show typical pressure 
drop, loading and flooding points for all three packings in the 
1” size, all operated under a liquid irrigation rate of 2500 
Ibs./ft. hr. 


You are ahead with Intalox Saddles in any way you operate 
your tower. Should you prefer to work substantially below the 
loading point, say at a gas rate of 500 lbs./ft.* hr., your pres- 
sure drop savings as compared to Raschig Rings would be 
about 65% , and as compared to Berl Saddles, about 25%. 
Should you wish to operate in the low loading range, as many 
towers are being operated, you will be able to pass about 50% 
more gas through the tower, as compared to Raschig Rings; 
and about 15% more gas as compared to 
Berl Saddles. And these higher flow rates 
are realizable at a pressure drop that may 
actually be lower than you would have 
with Raschig Rings or Berl Saddles. Of 
course, the ultimate flooding limits of 
Intalox Saddles are also higher than for 
the other packings. 


Like to know more about 
INTALOX SADDLES? 


Write for a copy of Bulletin S-29 
— full of data every engineer 
O who is concerned with lower 


a cost, more effective packed tower 
ee operation needs. Address Dept. 
The U. S. Stoneware Co., 

Akron 9, Ohio. 
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INDUSTRIAL NEWS 


| New $3,000,000 facility is dedicated by Heli- 
pot Division of Beckman Instruments. The new 
156,000-sq.ft. building in Newport Beach, 
Calif., will be devoted to the manufacture of 
Beckman Helipot’s princ:pal product, the heli- 
cal potentiometer, which finds application in 
electronic instrumentation, supersonic aircraft, 
radar, and guided missiles. 


Ten thousand tons annually of fluo- 
silicic acid, reclaimed from the proc- 
| essing of phosphate chemicals, will be 
supplied to Kaiser Aluminum & Chem- 


Hardinge 9’ x 22’ Pebble Tube Mill in an Ohio plant producing silica flour. | ical by International Minerals & 
Chemical under the terms of a recent 


five-year contract. Use by Kaiser will 
TUBE MILLS. ee be in the first stage of producing 
synthetic cryolite, vital to the reduc- 


tion of aluminum. 

for wet grinding for dry grinding 
(in water or acid pulps) Fillers Latest entry in the solid propellants 
— —e field is Amoco Chemicals Corp. 
Silica Flour whose Seymour, Indiana, plant has 


Titanium Pigments 
Gypsum begun production of starter cartridges 

Manganese Dioxide Carbon Black for jet aircraft engines. According to ; 
Diat Earth 7 Amoco officials, the entire initial out- 
datomaccous Eart Pigments put of the plant will go to the Air 
Limestone Cement materials Force to fulfill a $3,412,593 contract 
| signed last March. The cartridges 
were developed by research staffs of 
. S ( j < oc 
Regardless of the requirements, Hardinge Tube Mills mene) 
lemicals, plant design and construc- 
are designed to meet specific needs. Available from 2 to tion was by Blaw-Knox. Oo 


10 feet in diameter; 6 to 35 feet in length; single or 
multiple compartments; with acid proof lining of 
rubber, silica and porcelain. Complete specifications on 
request. Bulletin 18-B-40. 


Hampton, South Carolina, will be 
the site of Reichhold Chemicals’ 
fourteenth U. S. plant. First units 
scheduled for construction are a large 
methanol terminal and facilities to 
produce 30,000,000 Ib. of formalde- 
hyde annually. Production is expected 
by July, 1958. O 


| Manganese ore deposits at Bates- 
| ville, Arkansas, about 100 miles 
| northeast of Little Rock, will be 
explored by American Potash & 
Chemical. Mineral rights to the de- 

| posits are held by four Arkansas com- 
| panies: J. S. Manganes Dorp. 
Tricone compartment Tube Mill with grate and lifters. 
Miller-Lipp Corp., and Miller-McGee 
BEARD We E Manganese Corp., which have worked 
' | the properties on a small scale for 

several years. If exploration results 
| are favorable, plans include formation 
| of a new company to undertake com- 


YORE. PENNSYLVANIA s 240 Arch St. * Main Office and Works | mercial production, with American 
New York + Toronto + Chicago * Hibbing * Houston * Salt Lake City * San Francisco Potash holding a controlling interest. 


COMPANY, INCORPORATED. 
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Corrosioneerin 


Quick facts about the services and equipment available to help you 


News 


reduce corrosion and processing costs. : 4 


Published by The Pfaudler Co., Rochester, N.Y., U.S.A. 


Emergency at Gamma Chemical met by 
3-day delivery of 500-gallon reactor 


When extra processing capacity was 
urgently needed recently at Gamma’s 
Great Meadows plant in New Jersey 
to custom process a new organic 
chemical, Gamma called Pfaudler 
and asked how fast a 500-gallon re- 
actor could be shipped. 

“How about the day after tomor- 
row,” countered Pfaudler. “Sold:” 
said Gamma. Waiving the normal 
ten-day delivery schedule, Pfaudler 
rushed a standard unit through the 
shop even before the customer’s 
written order arrived. The emer- 
gency was met—a 500-gallon glassed 
steel reactor was shipped—in just 
three days’ time! 

Gamma Chemical’s plight points 
up one of the ways you can benefit 
from Pfaudler’s policy of stocking 
standard glassed steel reactors. Fast 
delivery is only one of the savings, 
however. You can also cut initial 
costs by eliminating special engi- 
neering drawings, special parts, and 
material custom-designed units re- 
quire. 

You get a versatile, corrosion- 
resistant reactor whenever you 
specify a standard Pfaudler glassed 
steel vessel—resistant to all acids 
(except HF) and alkaline solutions 
up to pH 12 at 212° F. Each reactor 
is completely assembled and ready 
to ship within two weeks from re- 
ceipt of your order. 


READY TO GO. A standard 500-galion reactor 
is readied for quick shipment to Gamma Chem- 
ical. This vessel was on its way to Gamma’s 
Great Meadows plant even before a written 
order hod arrived! 


Take advantage of Gamma Chem- 
ical’s experience and check with 
Pfaudler before you buy your next 
reactor. Contact your Pfaudler rep- 
resentative for more information on 
standard reactors. Units stocked for 
ten-day delivery include the follow- 
i capacities: 30, 50, 100, 200, 300, 

, 750, 1000 and 2000 gallons. Check 
coupon for sizes in which you 
interested. 


Rotary seal, stuffing box 
interchangeable on 
Pfaudler reactors * 


The question of when to use a me- 
chanical rotary seal versus a stuffing 
box can resolve itself simply to this: 

For a wide range of operating con- 
ditions with minimum maintenance 
—the use of a seal is recommended. 


« 


In most normal service of low tem- 
perature and pressure, the stuffing 
box is initially more economical. 
However, as the service becomes 
more severe, the rotary seal is su- 
perior to the stuffing box on all four 
of the following points: 

1. Chemical conditions. The seal per- 
forms better in processes which re- 
quire freedom from lubricant con- 
tamination, from vapor loss, and 
from contact with metal. 

2. Pressure. When pressure ranges 
from 100 to 300 psi, the seal is nor- 
mally required. (Special designs are 
rated up to 1500 psi.) 


3. Temperature. Stuffing boxes tend 
to leak considerably above 350° F. 
By running coolant through the 
housing of a rotary seal, you can 
operate at temperatures tolerable in 
Pfaudler reactors. 

4. Agitator speed. Although this is 
less critical than other conditions, 
the seal is usually recommended 
when agitator speeds exceed 150 rpm. 

To give you flexibility of operation, 
Pfaudler agitators are designed to 
use either seal or stuffing box on 
the same shaft. The shaft sleeve 
(upper right in photo—left) is the 
interchangeable element. With a 
Hastelloy sleeve you use a stuffing 
box. Simply replace it with a 
“glassed” sleeve and you are ready 
for a seal. On 3” diameter agitator 
shafts and larger, you can make the 
changeover in your plant. 

If you would like to study this 
question more thoroughly, there’s 
considerable factual information in 
our Bulletin No. 938. Check coupon 
for copy. *When specified at time of purchase 


Now available 
1958 
BUYER’S GUIDE 


Bulletin 947 is a 
capsule of Pfaudler 
equipment and 
services. 

Are you aware of 
the wide range of materials of con- 
struction available to you in Pfaudler 
equipment? Glassed steel, clad and 
stainless steels, certainly—but do 
you know the list also includes Has- 
telloy, nickel, Inconel, titanium, 
copper and zirconium among others? 

Pfaudler reactors, columns and 
heat exchangers are commonplace, 
but we also make such equipment as 
wiped-film evaporators, desludging 
centrifuges, vacuum dryer-blenders, 
and piston fillers. 

The services, products, and techni- 
cal aids supplied by Pfaudler—and 
we add to the list every year—are 
covered in Bulletin 947. 
THE PFAUDLER CO. 

Dept. CEP-18, Rochester 3, N.Y. 

Please send me information on stand- 
ard reactors (check size) 30, 50, 

1000, 2000; ([] Rotary seals and 
stuffing boxes, Bulletin 938; [7] Buyer’s 
Guide, Bulletin 947. 


Name 

Title 

Company 

Address 

City Zone State 
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in every size, shape and design 
conceivable—as well as with 
standard gaskets fabricated in 
strict accordance with the cus- 
tomers’ specifications and 
templates. 


From vacuum to 30,000 psi, and 
from -320 f. to +2300 f. Metallo 
can supply gaskets for your specific 
Purposes. 

Metallo stock gaskets are made to 
seal readily and endure the sever- 
est attacks of chemical deteriora- 
tion your process equipment can 
handle. They are designed to with- 
stand extreme pressure conditions 
—wide temperature ranges — ac- 
commodate expansion and con- 
traction, corrosive and erosive 
contaminants, absorb shocks, vibra- 
tions, misalignments—yet, conform 
to strictest performance specifica- 
tions, 

IMMEDIATE DELIVERY 
FROM STOCK 


Custom Gasket Orders 
Given Prompt Attention 


Consulting Engineering And 
Design Service Available 
At No Cost 


WRITE TO 
DEPT. CEP-| FOR 
NEW 2-COLOR 


18 BETHANY ST. ¢ 


Metallo may hold the answer to your gasket problems in a 
teaspoon, in a gigantic gasket as big as transportation 
facilities will allow—or in any one of the many, many 
standard gaskets available for IMMEDIATE SHIPMENT. In 
any event, Metallo has the answer, because Metallo has 
been serving the Chemical Industry for 38 years with gaskets 


NEW BRUNS 
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Style 1 

Plain corrugated metal .019 
thick with corrugation 4" 
pitch in standard or large 
sizes. Vig" to %" pitch 
can be specified. 
Recommended for low and 
medium pressure steam, 
tar, heavy oils and chemi- 
cals. 


Style 2 

Corrugated .019 metal with 
best grade hard asbestos 
cord cemented in corru- 
gation. 

Widely used on steam, air, 
gas and far lines. 


Style 3 
Single jacketed with .008 to 
O19 metal jacket enclosing 
one face and both edges. 
Filler can be asbestos mill- 
board, sheet packing rub- 
ber, teflon or as specified. 
Uses including air, ammo- 
nia, chemical, oil a 
steam lines. 


Style 4 

Double jacketed; with .008 
to .019 metal jacket en- 
closing both faces and 
edges. Filler as specified. 
For high temperatures, 
pressures and severe work- 
ing conditions. 


pskets Avaliable 
IG & LESSIG RINGS 


| 


INDUSTRIAL NEWS 
| “Largest chemical recovery unit 


| ever” will be put in service at Long- 


view, Washington. Designed and 
built by Combustion Engineering for 
Longview Fibre Co., kraft pulp pro- 
ducers, the unit has capacity to burn 


| two million pounds of dry solids/day 


| High energy fuel plant of Callery 


and generate 300,000 Ib. steam/hr. 
Chemical recovery units are designed 
to burn “black liquor” from the sulfate 
process (see CEP, p. 497, October, 
1957) for heat and material recovery. 
Smelt accumulated on the furnace bot- 
tom is continuously drawn off and 
reprocessed for reuse in the pulping 


operation. About 1% tons of dry 
solids are obtained for each ton of 
pulp produced. 0 


| Chemical Co. at Muskogee, Okla. 


will include an ethylene unit designed 
by Foster Wheeler. The unit will pro- 


| duce ethylene from ethanol by the de- 


| hydration 


process. The installation 
(see CEP, p. 46, August, 1957) will 


produce boron fuel for rockets and jet 


aircraft. 


“Stepped-up service to the pharma- 
ceutical industry” is Dow Chemical’s 
goal in establishing a Pharmaceutical 
Chemicals section. The new section 
takes the place of Dow’s former Fine 
Chemicals section. O 


| Low-vacuum version of the high- 


the two firms. 


| tion in the process industries. 


vacuum molecular still made by 
Arthur F. Smith Co. will be manu- 
factured and sold by the Pfaudler Co. 
under the terms of a limited license 
agreement recently concluded between 


0 


A 27,000 b/d Powerformer, slated 
for operation next summer, is a major 
unit of the $46,000,000 new construc- 
tion and modernization program under- 
way at Esso’s Baton Rouge, La., re- 
finery. 


Construction will begin immediately 
on Chemical Construction Corp.’s 
projected engineering development 
center in New Brunswick, N. J. Until 
the new facilities are completed, Chem- 
ico will continue to occupy its present 
pilot plant site in Linden, N. J. O 


First shipment of commercial-grade 
zirconium sponge has been made from 
Columbia-National Corp.'s new plant 


near Pensacola, Fla. Commercial- 
9 


grade zirconium, containing about 2 
per cent hafnium, is used as a cor- 
| rosion-resistant material of construc- 


{ 
m @6«©. 000 gaskets... 
ng 
NZ 
CATALOG. 


FORMULA 


OF A SERIES 


High speed photography helps Oldsmobile engi- 
neers translate the theory of camshaft design into 


practical reality. 


Developing the “brains” of an engine—its camshaft— 
demands engineering skill of a high order, both in 
theory and practice. Advanced techniques of precision 
measurement guide Oldsmobile engineers in creating a 
profile design of optimum efficiency. 


To determine exactly what happens in a valve train 
system, movies are taken at speeds up to 15,000 frames 
per second. The valve train under study is assembled in 
an engine block and driven by an electric dynamometer 
at precisely controlled speeds. A vernier scale, silver 
soldered to the valve spring retainer, is photographed 
as it moves with the valve’s opening and closing. 


OLDSMOBILE > 


FOR A NEW BABY OF OURS 


Essentially, these photographs act as an analog com- 
puter. Analysis gives a plot of the actual “lift curve” of 
the camshaft—the exact linear movement of the valve at 
each degree of camshaft rotation. It tells at what points 
the valve opens and closes and also whether the valve 
lifter is following the cam as it should. This curve, com- 
pared to the theoretical lift curve is a definite point for 
refining to begin—to make sure that design theory will 
be production practice. With this exact and rapid tech- 
nique of analysis, as many as 50 experimental camshafts 
may be tested before a final design is fixed. 


The Inquiring Mind at Oldsmobile is never at rest in 
its attempt to build the best engineered car in the indus- 
try. Test drive the 58 Oldsmobile and you'll find it’s the 
finest product in our 60-year history. 


OLDSMOBILE DIVISION, GENERAL MOTORS CORP. 


Pioneer in Progressive Engineering 
---Famous tor Quality Manufacturing 
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Fluor’s Datatron digital computer frees engineers from routine 
computation, permitting full use of their creative design talents. 
Its ability to quickly perform intricate calculations without error 
shortens engineering lead time... assures maximum precision 


WHEN you consider expansion... 
the most important investment 


you can make is in 
the creative ability of men. 


5993002097 
53390020238 


444466668605 


The Fiwor Corporation, Ltd. a 


CHEM SHOW ATTENDANCE 
OUTSTANDING 


The 26th Exposi- 
tion of Chemical In- 
dustries held recent- 
ly at New York City’s 
Coliseum had a total 
registered attendance 
considerably above 
that of the last simi- 
lar exposition held 
two years ago in 
Philadelphia, accord- 
ing to E. K. Stevens, 
manager of the In- 
ternational Exposition 

Company, the firm which manages the show. 
Stevens, 25 years in exposition manage- 
ment, is already at work laying plans for an 
even larger show in 1959. 

From a tour of the show, it was noted that 
a larger number of large, fuli scale items of 
processing equipment were displayed. One 
reason for this is the facilities, floor load 
ratings, and larger space allocations available 
to exhibitors at the Coliseum. It is under- 
stood to be possible to drive large trailer 
trucks into elevators and directly to the booth 
sites on the first two main exhibit floors. 

The trend toward refinement in process 
control instruments was noted again at this 
show, with factory-<alibrated plug-in inter- 
changeable components being featured by 
principal manufacturers. The use of special 
materials of construction capable of with- 
standing higher temperatures and other ex- 
tremes of conditions was seen in several in- 
stances. 

In the coming months, CEP will present 
selected items of interest from the show in 
this (Data Service) section. 


NEW VERTICAL DESIGN 
SIMPLIFIES CENTRIFUGE 
OPERATION 


New Sharples P-7000 Super-D-Canter 
can handle slurry feeds at 200-250 
gal./min. at pressures to 150 Ib./sq. in. 
with solids discharge rates to 10 
ton/hr. 


High speed and high capacity characterize 
a new vertical design centrifuge, the P-7000 
Super-D-Canter, introduced by Sharples at the 
1957 Chemical Exposition in New York. Ac- 
cording to the manufacturer, sealing problems 
inherent in the design of a conventional hori- 
zontal centrifuge have been largely overcome 
by a new vertical design which permits 
pressure-tight operation up to 150 Ib./sq.in 

One relatively simple seal at the top seals 
off the entire gear box and shaft assembly 
This seal is located at the maximum distance 
from the process stream. At the solids dis- 
charge end of the vertical machine, the bot- 
tom “seal” is actually a motionless flange 
connection which links the bottom of the 
Super-D-Canter with the solids collecting tank, 
conveyor, or other process vessel. 

Speed of the unit is 2,000 rev./min., creat- 
ing @ centrifugal force equivalent to 1,640 
times the force of gravity. The slurry is in- 
troduced into the bow! of the machine by a 
feed tube connected to a hollow shaft at the 
base of the bowl. It then flows up this hol- 
low shaft to ports about midway in the bow! 
through which it is distributed into the 
centrifugal force field. Solids are deposited 
against the wall of the bowl; the liquid forms 
a concentric inner layer in the bowl. 

Inside the rotating bowl is a helical screw 
conveyor which rotates in the same direction 


OrS CHARGE 


weut 
but at a lower speed than that of the bowl. 
This conveyor is pitched so that the solids, 
which are deposited against the wall of the 
bowl, are conveyed to the lower end of the 
bowl, where they are discharged through 
ports. Clarified liquor continuously overflows 
adjustable weirs at the top of the bow! and 
is led away through a discharge cover. 

Price of the unit is quoted by Sharples at 
from $30,000 to $60,000, depending on ma- 
terials of construction which may be either 
stainless or carbon steels. for further infor- 
mation, circle number 399 on Data Post Card. 


MIXING OF HAZARDOUS 
MATERIALS 


Multi-stage contactor is feature of spe- 
cially-designed research laboratory at 
Mixing Equipment Co., Rochester, N.Y. 


Mixing, blending, and separation of solv 
ents and other Class |, Greup D materials is 
the chosen province of a new fluid agite- 
tion research laboratory now in operation at 
Mixco in Rochester. Purpose of the lab is 
twofold, say company officials: to provide 
quick and correct answers to specific indus- 
trial processing problems involving volatile 
liquids; to conduct “blue-sky” researeh for 
future growth. 

Feature of the lab is a continuous mixing 


(Continved on page 100) 
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IFC Equipment for Caps and Trays. Any de- 
sign—any alloy. Also plastic lining for ves- 
sels and tanks. Wyatt's Plastics, Inc. 


3R Rotary Sifters. Bull. 503 from B. F. 
Gump. 


4A Fluids Separation Equipment. Mist elim- 
inators, entrainment separators. Otto H. York. 


7A Heat Exchangers. Ferrous and non- 
ferrous materials. Texas Metal Fabricating. 


8A Plastic Valves and Pumps. Bull. 421— 


all-plastic gate valve, and catalog 101— 
seailess plastic pumps. Vanton Pump and 
Equipment. 


9A Capacitance Type Level Position Detec- 
tor. Bull. F-2408. Fisher Governor Co. 


TOL Process E Fabrication. Bull. 
from Downingtown Iron Works. 


11A Waste Disposal Systems. Brochure on 
cutting disposal costs. Dempster Bros. 


12L Equipment Fabrication. 
sels, heat transfer equipment. 
Fabricators. 


13A_ Fiberglass-Reinforced Porcelain Valves. 
Lapp Insulator Co. 


Pressure ves- 
Ellicott 


15A Continuous Acetylene Process. From 
naphtha or natural gas. M. W. Kellogg. 


16A-17A Diatomite Filter Aids. Johns- 
Manville. 


18A Industrial Jet Apparatus. Bull. 2M 
from Schutte and Koerting. 


23A-24A New Product Information. Sorbi- 
tol-alcoho! mixtures, polyethylene with car- 
bon black, aluminum silicate textiles. U.S. 
Industrial Chemicals. 


25A Process Machinery and Equipment. 
Bulletins from Bethlehem Foundry & Machine. 


26L Solution of Pipe Expansion Problems. 
Bull. 31 from Barco Mfg. 


27A Process Compressors. 
Consuliing service. 


28L Steam Jet Ejectors. Graham Mfg. 


29A Calcium Hydride Drying Systems. Bull. 
Metal Hydrides, Inc. 


Ingersoll-Rand. 


30L Vertical Process Pumps. Layne & 
Bowler. 
31A Tower Packing Booklet. Harshaw 
Chemical. 


32A Worm Gear Speed Reducer Catalog. 
Cleveland Worm and Gear. 


33A Compacting Process. 
Bull. 0788836. 


34A Graphite and Carbon Tower Internals. 
Catalog section S-7340. National Carbon. 


35A Compressors. Bull. M-81. Cooper- 
Bessemer. 

36A Stainless Steel Process Equipment. 
Graver Tank & Mfg. 

38A High Capacity Centrifuge. Sharples 
Corp. 
40A 


83A 
$-29. 


Allis-Chalmers. 


Silica Gel. Davison Chemical. 
Intalox Saddle Tower Packing. Bull. 


U.S. Stoneware. 
Tube Mills. Hardinge Co. Bull. 18-B-40. 
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85A Process Equipment Buyer's Guide. 


Pfaudler. 
86L Gasket Catalog. Metallo Gasket Co. 


87A Automobiles. Oldsmobile Division, Gen- 
eral Motors. 


88A Plant Design and Corstruction. Fluor 


Corp. 

93A Process Pumps. Aidrich Pump. 

95A Ejector Type Stacks. Prat-Daniel. Bull. 
A572. 


98L Alloy Steel Selection Tables. Duraloy 
Co. 


99R Membrane Type Filters. Croll-Reynolds. 
100TL Processed Fullers Earth Adsorbents. 


Floridin Co. Consulting service. 


101A Water Supply Equipment. 
Bowler. Bull. 100. 


102L Metallic Filter Cloth. Newark Wire 
Cloth Co. Catalog E. 


103A Special 
Croll-Reynolds. 


104L Spray Nozzle Catalog. Spray Engineer- 
ing Co. 


105A Stainless Steel Valves. 
Corp. Bull. 


107A Horizontal Plate Filters. Sparkler Mfg. 


108L Teflon Pump Packings. United States 
Gasket. Bull. AD-155. 


109A Lab and Pilot Plant Mixers. 
Standard, division of Capitol Products. 


Corrosion Test Kit. Free to 
Fansteel Metallurgical. 


layne & 


Tower. 


Condensing 


Cooper Alloy 


Read 


110L Tantalum 
research technicians. 


Leak-Proof Pumps. Chempump Corp. 


112B Electric Bulk Material Distributor. 
Hayes & Stolz. 


113A _ Packless Control Valve. Bull. 561-A 
from Leslie. 


114L Propane Vaporizer. Richard M. Arm- 


strong. 
115R_ Filter Presses. T. Shriver & Co. 


122L Laboratory Glass Stirrers. Ace Glass, 
Inc. Bull. 5700. 


122BR Rotary Mechanical Seal. Bull. C.E.P.- 
480. Durametallic Corp. 


123R Wire Cloth Catalog. Cambridge Wire 
Cloth Co. 


124L Packaged Liquid Coolers. Doyle & 
Roth. 


125A _ Filters. Eimco Corp. Consulting service. 


126L Liquid Chlorine Pumps. 
Pumps, Inc. Bull. 203-7. 


Lawrence 


127R Twin Strainer. Special back-flushing 
feature. Elliot Co. 


128L Viscometer Application Data Sheet. 
Brookfield Engineering Labs. 


129A Jobs for Scientists and Engineers. 
Argonne National Laboratory. 


130L Spray Nozzle Catalog. Binks Mfg. 


130R Pulverizing Equipment. Sturtevant Mill 
Co. 


131L Chemical and Petroleum Engineering 
Exhibition. London, England, June 18-28, 
1958. 


731R Heat Transfer Medium Brochure. 


Thermon Mfg. 


132A Steam Tube Dryers. Louisville Dry- 
ing Machinery Unit, General American Trans- 
portation. 


136R Thermocouple Extension Wire. Bull. 


1200-3. Claud $. Gordon. 


136L Centrifugal Pumps. 


erick Iron and Steel. 


137A Vacuum Ejectors. 
Artisan Industries. Folder. 


Buil. 107. Fred- 


Jet-Vac Corp., 


138BL Gear Pumps. Bull. 17-A. Schutte and 
Koerting. 


138BR Precision Bore Tubing Catalog. Wil- 
mad Glass Co. 


139A Process Equipment Fabrication. Koven 
Fabricators. Bull. 550. 


140TL Compressed Gas Catalog. Matheson 
Co. 


140BL Pilot Plant Equipment. Edw. Renne- 
burg & Sons. 


141A Low Temperature Gas Separation 
Equipment. Air Products, Inc. 


142L Water Purification Equipment. 
146. Barnstead Still & Demineralizer. 


142BR Air-Cooled Vapor Condenser. Niagara 


Bull. 


Blower. Bull. 129R. 
143L Packaged Water De-ionizer.  Iilinois 
Water Treatment Co. 
143R Silica Lab Ware Bulletin. Thermal 


American Fused Quartz Co. 


144L Pulse Code Telemetering Systems. Bull. 
CP-3012. Vapor Recovery Systems Co. 


145TL Flow Meters and Indicators. Bull. M-1 
from Schutte and Koerting. 


145BL_ Bin Level Indicators. Bin-Dicator Co. 


145R Books on Chemical Engineering. John 
Wiley & Sons. 


146TL “Aero” Heat Exchanger. 
Blower Co. Bulletins 120, 124, 135. 


146BL Magnetic Separators. Baver Bros. Co. 
Bull. M-3-B. 


147TL Spray Nozzle Catalog. Spraying Sys- 
tems Co. 


147BL Welded Aluminum Tanks. R. D. Cole 
Mfg. 


147TR Heating and Cooling Coils. Rempe Co. 


147BR Machine and Equipment Fabrication. 
Kutztown Foundry & Machine. 


Niagara 


148L Tray Dryers. C. G. Sargent’s Sons. 


151TR Heating Coil Data. Dean Products. 
Bulletins 355 and 257. 


151BR Technical Data Books. Catalogs from 
Lefax Publishers. 


IBC Controlled Volume Diaphragm Pump. 
Milton Roy. 


OBC Bulletins on Mixing. Mixing Equip- 


ment Co. 
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48890, Sec. 34.9, P. L. & R., New York, N. Y. 


CHEMICAL ENGINEERING PROGRESS 


CHEMICAL ENGINEERING PROGRESS 


25 West 45th Street 


25 West 45th Street 


New York 36, 


New York 36, 


PRODUCT 


INDEX 


EQUIPMENT Tower internals, graphite 
34A 
Centrifuges, high capac- various materials ..... IFC 
38A Valves, control, pack- 
Coils, heating ........ 151TR SERS 113A 
heating and cooling..147TR 8A 
Compressors ...... 27A, 35A porcelain, fiberglass-re- 
Condensers, vapor, asir- 13A 
cooled 142BR stainless steel ...... 105A 
Coolers, liquid ........ 124L Vaporizers, propane ...114L 
De-ionizers, water ..... 143L Viscometers ........... 
Distributors, bulk mate- Waste disposal systems. .11A 
rial, electric ........ 112B = Water purification equip- 
Dryers, steam tube ....132A 1421 
148L Water supply equip- 
Drying systems, calcium 101A 
29A 
Filters, custom-built ....125A 
horizontal plate ..... 107A MATERIALS 
115R 
Ges separation equip- ler’s Earth 1OOTL 
ment, low temp. .... 141A Cloth, wire 123R 
Filter aids, diatomite 16A-17A 
86L Fil loth ilie 1021 
Heat exchangers ..7A, 146TL wer mete 
Jet apparatus ......... 18A Gas, compressed + -- 140TL 
ejectors, steam ....... 28L Heat 
ejectors, vacuum . 137A plastic 
Leb were, silica ....... pump, Teflon. . 


Level indicators, bin ..145BL 
Level position detectors, 


capacitance type ...... 9A 
Meters, flow ......... 145TL 
Mixers, industrial ...... OBC 


lab and pilot plant. ..109A 
Nozzles, spray 


104L, 130L, 147TL 


Pilot plant equipment. .140BL 
Piping, process ......... 26L 
130R 
Pumps, centrifugal ..... 136L 


chemical processing ..93A 


diaphragm, controlled 
IBC 
138BL 
leak-proof ......... 
liquid chlorine ...... 126L 
30L 


Reactors, glassed steel ..85A 


Seals, rotary mechani- 

122BR 
Separators, entrainment ..4A 

146BL 
3R 
Speed reducers, worm 

32A 
Stacks, ejector type ..... 95A 
Stirrers, laboratory, 

122L 
Strainers, beck-flushing..127R 
Tanks, aluminum, 

147BL 
Telemetering systems, 


Towers, condensing ... 


on Data Post Card. 


THE BENEFITS OF MEMBERSHIP 


in the American Institute of Chemical Engineers are 
spelled out in the brochure “Know Your Institute,”’ 
which also outlines the objectives of this nation-wide 
organization of chemical engineers and includes a mem- 
bership blank for your convenience. 


Polyethylene, containing 


carbon black ....23A-24A 
40A 
Sorbitol-alcohol mixtures 
23A-24A 
98L 
Tantalum, corrosion test- 
Textiles, aluminum sili- 
23A-24A 
Tower packings, Intalox 
83A 


Tubing, precision bore..138BR 
Wire, thermocouple ex- 
tension 


SERVICES 


Plant design and con- 
Process, acetylene, con- 


15A 

compacting ........++ 33A 
Process equipment, fabri- 

TOL, 12L, 25A 


36A, 139A, 147BR 


MISCELLANEOUS 


Automobiles.. .........87A 
Books, chemical engineer- 


145R 
technical data ...... 151BR 
Exposition, chem. & pe- 
troleum engnr. ...... T33L 
Jobs, nuclear engineer- 
129A 
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FILTER CAKE THICKNESS INDICATOR 
AIDS AUTOMATION OF FILTRATION 


New device said to ail positive control of cake 
thickness and to eliminate errors by operators. 


Fully-automatic operation of leaf pressure filters is now made 
practical by the new Durco-Enzinger Cake Thickness Detector, 
developed and made by Duriron Co. Basic process variables in 
the operation of leaf filters are flow, pressure, clarity, and 
solids capacity or permissible cake thickness. Flow and pres 
sure have long been controlied by conventional equipment; 
clarity has become measurable by use of the turbidity meter. 
Now, automatic control of cake thickness makes it possible to 
avoid exceeding the capacity of a filter leaf, bridging of the 
leaves, and subsequent damage to filter elements. 

The indicator works by differential pressure at two specific 
points: the >ressure of the filter tank and the pressure slightly 
inside the filter cake. During the early part of the filtration 
cycle, pressure at both points is identical. When the cake 
thickness increases, one pressure sensing element is slightly 
embedded in the filter cake, and senses a lower pressure than 
the other sensing point. The differential pressure switch 
comparing these two pressures closes an electrical circuit to 
initiate the cleaning cyc'e. 

Commercial types of differential pressure switches are used. 
These are sensitive to a differential as low as 10 in. of water 
head. Diaphragm sensing elements filled with silicone oil are 
used to prevent any fouling or contamination. For further 
technical details, circle number 401 on Data Post Card. 


Filter. The Dracco Corp. has introduced a new 
poo filter for collecting 
hot, corrosive industrial dusts 
and fumes. The use of glass 
cloth extends cloth filtration 
into new areas of application. 
Whereas the limitations of 
synthetic and natural fabrics 
used in conventional filter 
bags have restricted their use 
to temperatures below 250°, 
the new unit is able to oper- 
ate at temperatures to 600° 
F. and to resist deterioration 
from all substances except 
fluorine and hydrofluoric acid. 
Actual operation of the filter 
unit is the same as in other 
conventional filter designs, 
efficiencies are claimed to ap- 
proach one hundred per cent. 
For more information on this 
development, circle number 
402 on Data Post Card. 


Numbers followed by letters are for checking your interest in i 


the products, equipment, and services advertised in this issue, 
the number corresponding to the page on which the ad appears. 
Letters indicate position on the page: L, left; R, right; T, top; 
B, bottom. A indicates a full page; IFC, IBC, and OBC are cover 
advertisernents. Numbers in the 300-series bring you new 
engineering data in the chemical engineering field. 


Be sure to include your name, address, and position. 
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SPENCER CHEMICAL CO. UNRAVELS KNOTTY PROBLEM: 


Maintaining a controlled flow of liquid 
ammonia at high pressures, 24 hours a day. 


At the Vicksburg, Miss. plant of Spencer Chemical Company, ammonia 
production demands two things of pumps: (1) 24-hour, 7-day-week opera- 
tion and (2) continuous flow of controlled volumes of liquid ammonia at 


high pressure. 


How Spencer licked the problem: When 
Spencer began outlining construction plans 
in 1951, company engineers specified two 
Aldrich Direct Flow, *4"’ x 3’ stroke Triplex 
Pumps. These were scheduled to be used for 
alternate 30-day periods. According to com- 
pany spokesmen, nearly four years of service 
have proved these pumps to be efficient and 
capable of durable service. 

Results: Dependability and freedom from 


trouble in all phases of operation. The Vicks- 
burg Works Maintenance Superintendent 
tells us: ‘“The Aldrich Pump is an excellent 
unit. Valve life is excellent and packing life 
exceptionally good.” 


We'll be glad to send you full information on 
Aldrich Pumps and their advantages to you. 
Simply write Aldrich Pump Company, 20 
Gordon Street, Allentown, Pa. 


the toughest pumping problems go to 
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EQUIPMENT 


301 All-Transistor Analog-to-Digital Con- 
verter. Four-page brochure from Beckman 
Instruments, Inc., gives specifications, basic 
circuit diagrams. 


DEVELOPMENTS 
OF THE MONTH (Cont.) 


404 Self-Contained Irradiator. The Hotrod- 
der, made by Nuclear Systems, division cf 
Budd Co., is a new research tool utilizing 
radioactive cobalt. The unit is completely 
self-contained and safe for use in an un- 
shielded room. No auxiliary radiation moni- 
toring or alarm systems, no remote handling 
or other special equipment is required. 

Construction is of heavy stainless steel plate 
filled with pure void-free lead. Safe capacity 
is up to 25,000 curies of cobalt 60 and the 
unit can receive for irradiation samples up to 
10 in, in diam. by 10 in. in length. 


Operation is simple: the sample to be ir- 
radiated is placed on a tray in front of a 
large electrically-driven, lead-filled block. By 
pushing a button on the control console, the 
operator moves the sample into the irradiation 
chamber which automatically locks itself. The 
source is then moved into position auto- 
matically, the sample exposed and, at the end 
of a pre-set time cycle—ranging from 1 min. 
to 120 hrs.—the cycle reverses itself, the sam- 
ple is removed, and the source safely stowed. 

Applications are expected to include the 
study of processes such as pasteurization and 
sterilization of foodstuffs, sterilization of pre- 
packaged pharmaceviicals, production of 
plastics and chemicals with enhanced physical 
and chemical properties, and the production 
of new petroleum intermediates. 

A technical bulletin describing the unit in 
detail is offered by the makers. Circle num- 
ber 404 on Data Pest Card. 


302 Heavy-Duty Process Pumps. Specially 
adapted to pulp and paper industry. For 
capacities to 9,000 gal./min. and heads to 
160 ft. Details from Goulds Pumps, Inc. 


303 Vibrating Screen Bulletin. Applications, 
specification data, detailed theory of screen- 
ing practice. Stephens-Adamson Manufactur- 
ing Co. 
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304 Liquid Level Gauging Systems. Data- 
Gage, product of Texas Instruments, Inc., 
combines unlimited-distance, error-safe tele- 
metering, power float accuracy of +1/16 in. 
and 100-tank capacity. Bulletin. 


305 Crystallizer Bulletin. Describes evap- 
orator, vacuum, cooling, and batch type crys- 
tallizers. Operating features and economies 
itemized in detail. Struthers Wells Corp. 


306 Leak-Proof Gate Valves. Dimensions, 
specifications, drawings of line of gate valves 
made by Hamer Valves, Inc. Bulletin. 


307 Inert Gas Generators. Bulletin from Gas 
Atmospheres, Inc., gives flow charts, cost 
analyses, describes typical installations. 


308 Process Equipment. Steam jet ejectors, 
steam vacuum refrigeration, barometric con- 
densers, surface condensers, heat exchangers. 
Bulletin from Graham Manufacturing Co. 


309 Indicating Flow Switch. Differential pres- 
sure ranges from 0-20 in. W. G. to 0-50 Ib./ 
sq.in. with static pressure ratings to 6,000 
Ib./sq.in. Barton Instrument Corp. Literature. 


310 Cooling Towers. Technical literature 
from the Marley Co. describes towers to meet 
every industrial process need. 


311 Rot Selecti Guide. Bulletin 
from Brooks Rotameter Co. has die-cut disc, 
eyeletted on inside cover, indicating pres- 
sure and temperature limitations, flow capac- 
ity ranges of Brooks rotameters. 


312 Turbine Type Flowmeter Systems. Pot- 
termeter flow measuring systems have pat- 
ented, hydraulically-positioned, bearingless 
rotor, wide linear range of flow rates with 
high accuracy and repeatability. Bulletin from 
Potter Aeronautical Corp. 


314 Process Chromatograph. For automatic 
sampling, automatic programming of recorded 
data, precise regulation of temperatures and 
carrier flow. Bulletin from Consolidated 
Electrodynamics. 


315 Process Equipment Fabrication. Puget 
Sound Fabricators, Inc. offer expert metal fab- 
rication services to the chemical, food process- 
ing, petroleum, and pulp and paper industries. 
Bulletin. 


316 Molded Teflon Sections and Shapes. 
4-page brochure from Sparta Manufac.uring 
Co. describes their patented process for 
making custom molded parts of Teflon in thin 
sections and shapes. 


317 Thermocouple and Extension Wire. Bul- 
letin from Claud S. Gordon Co. covers their 
line of Serv-Rite thermocouple and extension 
wire with bonded staple yarn insulation. 


318 Conveyor Bulletin. Specifications, ap- 
plication data on roller gravity, wheel, belt, 
and live-roll conveyors. Lamson Corp. 


319 Process Equipment. Evaporators, vacu- 
um pans, vacuum crystallizers, dryers, drum 
filters, leaf filters, flakers, heat exchangers. 
Bulletin from Goslin-Birmingham Manufac- 
turing Co. 


320 Linear Accelerator. High-power, high- 
energy, safe and convenient source of elec- 
trons, X-rays, and neutrons for research and 
production. On sale or lease basis. Bulletin 
from Applied Radiation Corp. 


321 Pressure Vessels, Separators, Mist Ex- 
tractors. Ful! details in new 6-page brochure 
from Ed. W. Smith Machine Works. 
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322 Titromatic Analyzer. Performs work of 
a skilled chemist in continuous analysis of a 
chemical process during manufacture. Tech- 
nical details from Robertshaw-Fulton Controls 
Co. 


323 Laboratory Apparatus Catalog. Com- 
pletely new 1,008-page catalog offered by 
Will Corp. covers about 20,000 laboratory 
items—products of over 900 manufacturers— 
fully illustrated with prices. 


324 Compressor Bulletin. Brochure from 
Cooper-Bessemer Corp. describes Type GMXF 
V-angle, parallel turbo-charged compressors, 
330 to 825 bhp. 


325 Instrument Accessories and Supplies. 
60-page loose-leaf catalog from Foxboro Co. 
includes specifications, part numbers, and 
prices for more than 250 Foxboro instrument 
parts and supplies. 


326 Convection Type Dryers. Selection 
charts, other enginering data, and specifi- 
cations included in 8-page bulletin from 
Cc. M. Kemp Mfg. Co. 


327 Separator Catalog. Operating, appli- 
cation, and specification data from South- 
western Engineering Co. 


328 Personnel Conduciivity Tester. Detects 
build-up of electrostatic charge on footwear 
worn by personnel working in hazardous 
areas. Kahn and Co. Technical literature. 


O CIRCLE your Data 
Service requests on 
the handy postcard 
on page 90 to 

> GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment. 


329 Zeolite Water Softener Bulletin. Selec- 
tion data permits choice of equipment to 
meet individual installation requirements. 
Allis-Chalmers Manufacturing Co. 


330 Heat Exchanger Bulletin. Pfaudier Co. 
offers bulletin covering technical details and 
specifications of their complete line of heat 
exchangers and condensers. 


331 Viscometer Instruction Manual. 16-page 
bulletin from Brookfield Engineering 
Laboratories describes principles of visco- 
meter operation and calibration. 


332 Eye Protection Equipment. Bulletin 
from Watchemoket Optical Co. describes full 
line of safety goggles, other eye protection 
equipment. 


333 Vertical Pressure Filters. Selection 
charts, specifications, other technical details 
on line of vertical pressure filters. Bulletin 
from Duriron Co. 


334 Out-of-Circuit Fan Stacks. For handling 
high-temperature, corrosive, explosive, or 
product-laden gases. Bulletin from  Prat- 
Daniel Corp. 

335 Entrainment Separator Bulletin. Prin- 
ciples of operation, design considerations, 
installation and application data on Yorkmesh 
Demisters, product of Otto H. York Co. 

(Continued on page 96) 
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CORROSIVE or 2000° GAS! 


PRAT-DANIEL CAN HANDLE IT FOR YOU 


If your problem is to convey or evacuate erosive, corrosive, 
explosive or high temperature gas, an OUT-OF-CIRCUIT 
PD FAN AND EJECTOR STACK is your answer. Large or 
small gas volume. Can be designed small enough for hoods 
over fuming kettles or for handling huge quantities of gas 
at steel works. Vertical or horizonal flow — any type of 
fume or gas at any temperature. Frequently used to boost 
drafts in existing installations. Get the facts. You may save 
many dollars in maintenance costs. 


* 
* 


cas 


NOTE: 
THE FAN HANDLES CLEAN AIR 
ONLY. WILL LAST INDEFINITELY. 


! 


Experience of more than 30 years is behind this effective 
design. Prat-Daniel Corporation engineers’ know-how is 
backed by many installations made in the chemical, steel and 
munitions industries. The units can be constructed of carbon 
steel (brick lined if necessary), stainless, plastic coated or lead 
lined steel, aluminum, or other materials to suit your needs. 
Good furnace design usually calls for a PD ejector type stack. 


Project Engineers 


THE THERMIX CORPORATION 
P. O. BOX 1189-8, GREENWICH, CONN. 
(Offices in 38 Principal Cities) 

Canadian Affiliates: T. C. CHOWN, LTD., Montreal 25, Que. 


Designers and Manufacturers 


PRAT-DANIEL CORP. 


SOUTH NORWALK, CONN. 


POWER DIVISION: Tubular Dust Collectors, Forced Draft Fans, 
Air Preheaters, induced Draft Fans, Fan Stacks 


[THE THERMIX CORP. 


P. O. Box 1189-8 
Greenwich, Conn. 


Gentlemen: Please send me Prat-Daniel Bulletin A572 
Name: .... Title: 
Company: 

Street: . 

City: State: 
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(Continued from page 94) 


336 Ball and Pebble Mill Handbook. Types 
of mills and linings, principles of grinding, 
milling procedures, types of controls discussed 
in booklet from Paul O. Abbe, Inc. 


337 Thermo-Panel Coil Bulletin. 47-page 
brochure from Dean Thermo-Panel Coil Divi- 
sion, Dean Products, Inc., gives full details of 
Thermo-Panel Coils. Many curves and charts. 


338 Corrosion-Resistant Pipe and Fittings. 
Complete description of Agile corrosion-proof 
pipe, fittings, valves, tubing, and ducting. 
Bulletin from American Agile Corp. 


339 Fulljet Spray Nozzles. Operate at spray 
angle of 120°, offering maximum coverage of 
pattern area. Bulletin from Spraying Systems 
Co. 


340 Impervite Tube and Shell Bulletin. 
Latest engineering data on standard and 
optional designs of Impervite brand imper- 
vious graphite tube and shell heat exchangers. 
Includes dimensions, effective transfer surface, 
design characteristics. Falls Industries. 


341 Nuclear Radiation Instrument Catalog. 
Brochure from Technical Measurement Corp. 
gives details of amplifiers, pulse height ana- 
lyzers, scalers and rate meters, liquid scintil- 
lation beta spectrometer, scintillation detectors 
and crystals. 


342 Plastic Flex-Plug Valve. Combines no- 
pressure drop ccnstruction of gate valve 
with flow-control features of globe valve. 
Details and engineering data in 4-page booklet 
from Vanton Pump & Equipment Co. 


343° Precision Instrument Bulletin. Con- 
densed bulletin from Schutte and Koerting 
describes line of precision instruments for 
measuring, indicating, recording, and con- 
trolling rate of all types of fluids. 


344 Magnetic Flowmeter for Difficult Liquids. 
Features include: manual adjustment for any 
desired flow rate at full scale; unrestricted 
flow; reading unaffected by velocity profile, 
density, or viscosity. Technical information 
from Fischer & Porter. 


345 Miniature Instruments. Bulletin from 
Research Controls covers line of miniature 
valves and other control equipment specially 
adapted for pilot plants and research lab- 
oratories. 


346 Automatic Process Control Bulletins. 
Series of four bulletins from Swartwout Co. 
give full details on its “Unitized Autronic”’ 
instruments for indicating, recording, and 
controlling temperature, pressure, level, flow, 
pH. Specifications, performance data. 


347 Comparative Weat Exchanger Costs. 
Booklet provides rapid analysis of comparable 
costs between plain condenser tubes and 
Trufin Type S/T, made by Wolverine Tube, 
Division of Calumet & Hecla. 


348 Multi-Purpose Processing Unit. Cornell 
Machine Co. offers bulletin on the Versator, 
compact unit for processing liquids, pastes, 
greases, other flowable materials. Mixes and 
blends, emulsifies, disperses, dehydrates, 
foams. 1 to 20 gal./min. 


349 Chemical Feeder Catalog. Manzel, divi- 
sion of Houdaille Industries, will send 36-page 
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booklet on metering pumps. Includes volu- 
metric conversion tables, listing of compo- 
nents and accessories. 


350 Quick Coupling Bulletin. Describes line 
of Ever-Tite couplings, available in aluminum, 
stainless steel and malleable iron, other metals 
on specification. Ever-Tite Coupling Co. 


* Raulleti 


351 Processing Equip Describes 
Sprout-Waldron equipment for size reduction, 
mixing, bulk materials handling, size class- 
ification, pelleting. 20 pages. 


352 Vibratory Feeder Catalog. Syntron Co. 
offers catalog data and specifications on its 
new model F-115 vibratory feeder, designed 
for high-capacity feeding of bulk materials 
in weighing, blending, mixing, and packag- 
ing operations. 


DEVELOPMENTS 
OF THE MONTH (Cont.) 


405 High-Pressure Entrainment Separator. 
Units designed to withstand pressures up to 
15,000 Ib./sq.in. for air, steam, and process 
vapor and gas lines are now offered by V. D. 
Anderson Co. Pressure parts in the new 
Hl-eF purifiers are of special ailoy steel with 
special gaskets and pipeline connections. The 
unit employs no moving parts, filters, or mesh 
screens of any type, but operates by a new 
patented two-stage principle of separation 
that employs carefully-controlled centrifugal 
force to guide the entrainment-laden vapor 
through a series of vanes and baffles. Large 
droplets are removed in the first stage by 
impingement against a baffle. Fine mist is 
removed in the second stage by centrifugal 
scrubbing action through a specially-designed 
separation element. Further technical infor- 
mation may be had by circling number 405 
on the Data Post Card. 


353 Heavy Duty Dispersion Mixer. Has been 
applied successfully to processing of solid 
propellant fuels. Available in range of lab- 
oratory and production sizes. Details from 
J. H. Day Co., division of Cleveland Auto- 
matic Machine Co. 


354 Aijr-Pollution Control Systems. Tech- 
nical literature from Oxy-Catalyst, Inc. features 
four problem-solution case histories of 
Oxycat catalytic installations in organic finish- 
ing and drying, chemical processing, oil re- 
fining, food processing. 


355 Small Controlled Volume Pumps. New 
mode! MiniPump, product of Milton Roy Co., 
for flow rates to 7,880 milliliters per hour, 
pressures to 1,000 Ib./sq. in. Prices and 
specifications from maker. 
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356 Filtration Equipment Catalog. New 
catalog describes Fulflo and CFC filtration 
equipment for micronic clarification of all 
types of fluids. Commercial Filters Corp. 


357. Titanium Fittings. Ladish Co. offers 
pamphlet “Titanium Moves Into Process 
Equipment,” dealing with properties and cor- 
rosion resistance of titanium. 


358 All-Glass Y-Type Valve. All working 
parts exposed to fluid are of glass or Teflon. 
Can handle acidic fluids of all concentrations 
or compositions at temperatures up to 
250° F. Information from Corning Glass 
Works. 


359 Dry Chemical Feeder Bulletin. New unit, 
introduced by Wallace & Tiernan, has self- 
cleaning feeding mechanism, will feed up to 
2.85 cu.ft./hr. Hopper capacity is 3% cu.ft. 


360 Meters For Liquid Propane, Butane. New 
8-page bulletin from Rockwell Manufacturing 
Co. describes liquid meters for liquid propane, 
liquid butane, and liquid propane-butane mix- 
tures. 


361 Valve Operators. Type SA LimiTorque 
Valve Operators, made by Philadelphia Gear 
Works, feature pre-set compensating springs, 
assuring a tight valve seat. Can be mounted 
on any size valve in nearly any position 
Bulletin. 


362 Components of Liquid Metal Systems. 
Six new bulletins from General Electric Co., 
Atomic Power Equipment Dept., describe 
components for use in pumping and purifica- 
tion of liquid sodium and sodium potassium 
systems in the nuclear, metallurgical, petro- 
leum, and chemical fields. 


363 All-Purpose Electrical Controls. As- 
sembly Products, Inc. offer bulletin on 
Versatrols, all-purpose electrical controls, 
claimed suitable for use with virtually any 
detectable variable. Bulletin explains appli- 
cation of most common circuits, including new 
Load Sentry overload control. 


364 Low-freq y Transd . National 
Carbon Co., jointly with Texas Research As- 
sociates, announces commercial development 
of the solion, which may replace the tran- 
sistor at frequencies below 100 cycles/sec. 
The solion is based on use of ions in solu- 
tion. Details from National Carbon Co., 
Electronics Products Dept. 


365 Rotary Valve Bulletin. Dimensions, 
specifications, capacities, applications of 
Style “A” rotary valves made by the Day 
Co. 


366 High-Speed Slurry Pump. New, me- 
dium-range, high-speed slurry pump for 
handling suspensions of sand, coal, crystals, 
silt, sludge, lime, or chemical process slurries. 
Bulletin from Morris Machine Works. 


367 Data on Industrial Periscopes. Bulletin 
from Kollmorgan Optical Corp. gives tech- 
nical details of industrial periscopes for re- 
mote observation of proccsses in presence of 
harmful radiation, high temperatures, pres- 
sure, water, or toxic gases. 


368 Cast Steel Gate Valves. New, 4-page 
bulletin describes 150 and 300 Ib. cast steel 
gate valves made by Walworth Co. Dimen- 
sions, weight charts, line drawings for each 
type. 


370 Viscometer Bulletin. Describes Norcross 
instruments specially adapted for polymeriza- 
tion and similar processes. Recorders avail- 
able with alarms and/or controls for all types 
of batch and continuous processes. Norcross 
Corp. 

(Continued on page 98) 
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Worthite filter feed pump at Farmers Chemical Company, Jop- 
lin, Mo. Worthite is a Worthington Corporation trademark 


Made of nickel-containing stainless stee/... 


for their corrosion-resisting, nickel-containing alloy. Com- 
position: 24% Ni, 20% Cr, 3.25% Si, 3% Mo, and 1.75% Cu. 


Long-lasting parts in this pump take 
phosphate-gypsum slurry in easy stride 


Ina plant producing high analysis 
phosphate fertilizer, this Worth- 
ington Corporation filter feed 
pump does a bang-up job with 
hard-to-handle gypsum slurry. 

And that’s understandable—be- 
cause impeller and impeller cas- 
ing, shaft and suction head are all 
made of Worthite, a cast Ni-Cr- 
Mo austenitic stainless steel con- 
taining 24% nickel. 

The pump pictured here, for ex- 
ample, handles slurry with a dilu- 
tion of 1.4 parts of solution to 1 
part of solids. Solution is 32% 


P.O; with dissolved calcium sul- 
phate, 1% free H.SO,, up to 3% 
hydrofluosilicic acid and fluosili- 
cates and traces of hydrofluoric. 
Solids are primarily 100-400 mesh 
gypsum with about 5% 60-100 
mesh unattached phosphate par- 
ticles, mostly silica. Temperature : 
158°F. Specific gravity: 1.66. 
Flow : 480 gpm. 


In this service, impeller, shaft 
and suction head have an average 
life of 26 months, the impeller 
casing 31 months. Under slightly 
less severe conditions in the same 


plant, other Worthite pumps have 
had no replacement of parts in 
three years of continuous use. 

Perhaps a cast or wrought stain- 
less steel containing nickel can 
help you combat corrosion and 
abrasion, or meet some other spe- 
cific need. For information to 
guide you in selecting the right 
alloy, get in touch with Inco’s De- 
velopment and Research Division. 
They’re always glad to be of ser- 
vice to metal users. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street siko, New York 5, N. Y. 


INCO NICKEL 


NICKEL ALLOYS PERFORM BETTER LONGER 


CHEMICAL ENGINEERING PROGRESS, (Vol. 54, No. |) January 1958 e 


» 


TABLES 
to help you select 


\ 


K trom poges 6 and 7 of our new General Catalog. No. 3354-G 


— and there’s lots more useful information about high alloy castings in our 
up-to-date catalog describing Duraloy Service. SEND FOR YOUR COPY. 


As one of the pioneers in both static (1922) and centrifugal (1931) high alloy 
castings, we have a wealth of experience to focus on your high alloy casting 
problem. Send for our catalog, study it, and then let us help you get the best 
alloying combination to solve your corrosion, high temperature and/or 


abrasion problem. 


OFFICE AND 
EASTERN OFFICE: 
ATLANTA OFFICE: 
CHICAGO OFFICE: 
DETROIT OFFICE: 


PLANT: Scottdale, Pa. 

12 East 41st Street, New York 17, N. Y. 
76—4th Street, N.W. 

332 South Michigan Avenue 

23906 Woodward Avenue, Pleasant Ridge, Mich, 
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371 Ductile Iron Diaphragm Valves. Excep- 
tional strength and resistance to fracture and 
thermal shock. Complete information from 
Hills-McCanna Co. 


372 High-Pressure Solenoid Valve. Rated to 
6,000 Ib./sq.ft., new two-way stainless steel 
solenoid valve is available from Aktomatic 
Valve Co. Bulletin with detailed technical in- 
formation. 


373 Corrosion Resistant Valves and Seats. 
Line Scale Co. offers bulletin on corrosion- 
resistant valves and seats said to fit all stand- 
ard makes of reciprocating pumps. Bulletin 
includes complete materials specifications and 
ordering data. 


374 All-Plastic Self-Priming Filter Pumps. 
Sethco Mfg. Co. offers technical literature 
describing a new design and several additions 
to its line of all plastic filter pumps for cor- 
rosive solutions. 


375 Bellows-Type Flow Meter. Accuracy to 
within one-half of one percent is claimed for 
new bellows-type flow meter developed by 
Minneapolis-Honeywell Regulator Co. Tech- 
nical literature. 


376 Heavy Duty Steam Heating Coils. 
Catalog from Westinghouse, Sturtevant Divi- 
sion, gives selection data, suggested piping 
arrangements for extra-heavy wrought iron 
heating coils. 


377 Control Valve Catalog. Flo-Pilot valves 
are available in Va in. pipe size for two or 
three-way air operation to 150 Ib./sq.in. Five 
basic models—ball cam, palm button, hand 
locking hand lever, and mechanical 
Hanna Engineering Works. 


lever, 
link clevis. 


378 Particle Size Analyzer. General pur- 
pose instrument for measurement of size dis- 
tribution of small particles. Bulletin from 
Mine Safety Appliances Co. 


379 Liquid Level Gauges and Valves. Com- 
plete condensed catalog from Jerguson Gage 
& Valve Co. gives dimensional drawings, con- 
struction features, pressure-temperature fea- 
tures, pressure-temperature graphs and ratings, 
materials, tables of sizes, specifications, stand- 
ard and optional features. 


380 Analyzer for Gases in Metals. New 
16-page brochure from Fisher Scientific Co 
describes Serfass Gas Analyzer which can 
measure hydrogen, oxygen, and nitrogen in 
steel, titanium, nickel, manganese, niobium, 
zirconium, vanadium, uranium, plutonium. 


DEVELOPMENTS 
OF THE MONTH (Cont.) 
eter, is offered by 


369 Vapor Fractom- 
| Perkin Elmer Corp. 


eter Bulletin. A bro- 
The Model 154-C offers all the specialized 


chure describing two 
new gas chromatog- 
features of the P-E 154 series, plus an ex- 


raphy instruments, 
the Model 154-C 
single-stage vapor 
fractometer, and the 
Model 188 triple- 
stage vapor fractom- 
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SERVICES 


381 Processing Equipment Fabrication. Cus- 
tom fabrication of agitators and blenders, 
avtoclaves, electro-galvanizing and plating 
equipment, packaged production systems, 


vacuum chambers, vacuum & pressure im- | 


pregnators. Fey-Steel Co. 


382 Nuclear Safety Service. A new scientific 
and engineering service providing  inde- 
pendent reactor and radiation hazard evalu- 
ation. Holmes & Narver, Inc. Bulletin. 


MATERIALS 


383 Lignan Chemicals. Bulletin from Crown 
Zellerbach Corp., Chemical Products Division, 
describes industrial applications of the 


“Orzans” (surface-active chemicals derived 


from wood pulping). 


384 High Temperature Insulation Compari- | 


son Chart. Gives comparative data on operat- 
ing conditions, physical limitations, economic 
factors, thermal transmission, selection. 
Brochure from H. |. Thompson Fiber Glass Co. 
describes properties of Refrasil, 2,000 to 
3,000° F. high temperature insulation. 


385 Basic Chemicals Catalog. Olin Mathie- 
son Chemical Corp. offers 16-page booklet 
describing characteristics, grades, and con- 
tainers for 24 basic chemicals used by indus- 


try 


386 Data on Detergents. Fourteen liquid and 
solid nonionic detergents listed in chart form 
according to physical characteristics, hydro- 
philic-lipophilic values, solubility in various 
solvents, foaming, cloud point. Brochure from 
Atlas Powder Cc. 


387 Refractories for Petroleum Processing. 
Technical data on eight types of castable re- 
fractories, for service to 3,000°F., fireclay, 
super-duty and high-alumina refractory brick, 
insulating refractories, bonding mortars and 
clays, tower packings, acid-proof brick and 
tile. Bulletin from Harbison-Walker Refrac- 
tories Co. 


388 Corrosion Data. Materials Engineering 
reference files from Blaw-Knox Co. discuss 
caustic embrittlement, galvanic corrosion. 


389 Alkyl Boric Acids. Three new alkyl 
boric acids (alkyl, dihydroxy, boranes) are 
available in research quantities from Callery 
Chemical Co. Information on properties and 
chemical nature of these materials will be sent 
by the manufacturer. 


390 New Polyethylene Resin. Epolene “C” 
can be handled as a melt, with or without 
modification. Viscosity at 300° F. is 8,000 


(Continued on page 100) 


panded line of standard columns, precision 
electronic temperature regulation, reverse 
flushing features, and automatic recorder 
range control. 

According to the manufacturer, the Model 
188 triple-stage vapor fractometer makes pos- 
sible for the first time the single run analysis 
of a sample containing a large number of 
components which boil over a wide range. 
The instrument is designed to make three 
rough cuts of a total sample without need 
for pre-separation, and to produce three simul- 
taneous analyses under optimum chromato- 
graphic conditions. 

The 24-page brochure describes flow sche- 
matics, sampling features, applications, and 
specifications of the new units. To obtain a 
copy, circle number 369 on Data Post Card. 
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yo 
..inan OUTSTANDING 
5-STAR performance 


Critics agree that never before has any filter performed so well — by 
eliminating particles down to 1/10 of a micron with unequaled flow rates, 
CiaRite filters combine the highest throughput with brilliant clarity. 


AND CROLL-REYNOLDS® VERSATILE ClaRite 
FILTERS RATE 5-STARS BECAUSE THEY 


SAVE MONEY — no need for SAVE LABOR—high velocity 
bags, pads, cloths, car- backwash eliminates man- 
tridges, etc. . . . longer runs are ual disassembly and cleaning 
achieved . . . overall cost of pro- once and for ali! ... a few 
duction reduced unbelievably. moments of labor time per fiiter 
cycle certainly will be a saving 
for you when compared with 

your present labor cost 


SAVE TROUBLE—permanent 

membranes and top quality 
accessories prevent breakdowns, 
costly delays and loss of expen- 
sive product through leakage, 
clogging or break through of 
filter media . . . an unequaled 
simplicity of maintenance 
achieved in ClaRite design 


/ 
* IMPROVE YOUR PROCESS and PRODUCT 
increase flow rate and process efficiency . . . impres- 
sively improve filtration clarity, whether your process is 
small or large, batch or continuous, mild or corrosive 


Standard ClaRite filters, offered according to specific requirements ji in 
three types of filter membranes, are available with from 5 to 185 sq. ft. 
of filtration area, constructed of carbon steel, stainless steel, or lined car- 
bon steel. Special designs available for larger or smaller units or for units 
constructed of other materials. For additional information, write today 


SAVE TIME — unique wedge 

opening tubular filter mem- 
branes give 3-5 times greater 
flow with less surface area than 
other types of filters . . . down- 
time for cleaning is reduced to 
a few minutes . . . absolute 
minimum loss of filtration time 
assured 
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COSMETICS DETERGENTS TAMING 
DRY CLEANING SOL WA 
EDIBLE O1LS METAL RECLAIMING WINES: DISTILLED 
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Engineering Data . . . 
MATERIALS 


(Continued from page 99) 


No 
DINOSAURS, 


cps. Addition of 25% paraffin reduces vis- 
cosity to 1,300 cps. at this temperature. De- 
tails from Eastman Chemical Products, Inc. 


391 Adhesives Booklet. Johns-Manville 
Dutch Branch Division offers 10-page book- 
let describing new facilities for production oi 
solvent-based, solvent-based pressure-sensi- 
tive, and solvent-activated adhesives. 


392 Copper Sulfate Bulletin. Production 
methods, specifications of various grades, ap- 
plication data contained in brochure from 
Republic Chemical Corp. 


393 Data on Fatty Acids. New booklet 
“Specifications and Characteristics of Fatty 
Acids” offered by Emery Industries, Inc. Also 
list of current technical literature offered by 
Emery. 


394 Silicone Rubber Sheets. Data sheet 
from Connecticut Hard Rubber Co. gives 
properties of 50, 60, and 70 durometer 
silicone rubber sheets and fabric-reinforced 
silicone rubber sheets for minus 85 to plus 
500° F. applications. Samples also avail- 
able. 


395 Physical Properties of Organic Chem- 
icals. New 28-page booklet from Union Car- 
bide Chemicals Co. gives physical properties 
data on more than 350 organic chemicals. 


a, “~ 


Mat 


The extensive magnesium silicate deposits laid down about the 
time dinosaurs roamed Florida’s marshy peninsula became the 
source of today’s most wisely used adsorbent. 


396 Data on Stability of Peroxides. Tabular- 
form data on stability of various peroxides 
in both dry and paste forms. Includes rates 


Because it contains numerous small fibrous tentacles, Florida | © 
and changes in appearance. McKesson & 

Fullers Earth, in its commercial form known as Florex, is particu- Robbins, Inc., Chemical Dept. 
larly valuable in the adsorptive refining, decolorization, clarifica- | tener 
tion and neutralization of mineral, vegetable, and animal oils, fats U.S. Chemical Co. offers 52-page manual con- 
taining specifications, physical and chemical 


and waxes. Florex is unequalled in high quality or low cost for 
processes involving the use of highly active clay for sweetening light reactants and reaction products. Includes bi- 

distillates, dehydration, desulfurization, and polymerization. 

Standard meshes from 2/4 to 200/up and our experienced adsorp- 398 Data Sheet on Gadolinium. Lists high 
+ temperature properties of gadolinium, also 
tion specialists are available to help you solve complex laboratory properties of gadolinium nitrate solutions. 
or production problems. Research Chemicals, Inc. 


wo HAZARDOUS MATERIALS 


| A ‘ } facility with a prototype of a new Mixco 


is multi-stage contactor. The 48 in. high and 6- 
Dept. Z, P.O. Box 989, Tallahasee, Florida in. diam. contactor is convertible to various 

numbers of stages, from 8 to 32. Impeller 
speeds and diameters, stage opening sizes, 
ee and disengaging zones at top and bottom pro- 
vide variables for testing. It is now possible, 
says Mixco, to establish a “flow pattern” in 


CHEMICAL ENGINEERING PROGRESS each stage of the contactor similar to that 
25 West 45th Street obtained in individual tanks of a multi-tank 
New York 36, New York : system. This permits the use of already-estab- 
Gentlemen: I am enclosing my check = lished data to determine accurately the feasi- 
(money order) for $ ............. Please : bility of a given multi-stage mixing operation. 
_.binders @ $3.18 each | “Liquid-liquid extraction and liquid-solid ex- 
H traction can now be studied in either batch 
for the following years (add 3% sales tax i or continuous flow experiments,” says J. Y. 
for delivery in New York City): ......... ' Oldshue, Mixco’s research director. “Among 
a mace : equipped to study are rate of extraction, in- 
tpi terfacial area produced in a two-phase sys- 
Address: vee tee “++ 2 | tem, rate of settling of a two-phase disper- 
BIND YOUR C.E.P. IN THE For more information on this new service 
NEW, STURDIER BINDER as facility, circle number 400 on Data Post Card. 
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Where service begins-LAYNE 


Associate Company. 


Completely equipped 
work crews handle 
water well and pump 
servicing — backed by 
over 75 years of field 
experience. 


General Office and Factory — Memphis 8, Tenn. 


Layne Associate Companies 
throughout the world. 


A telephone call brings action—for the service facilities, know- 
how and experienced work crews of your nearby Layne 


Layne service is based upon undivided responsibility through- 
out every phase of every water development job, from initial 
surveys and construction, to operation and maintenance. 

For service before, during and after well construction, look 
to Layne and your nearby Layne Associate Company, a mem- 
ber of the community it serves. 


LAYNE & BOWLER, INC. 


Memphis 8, Tennessee 
Gentlemen: 


Please send me Bulletin No. 100 


Organization_____ 


Address___ 


City- __State- 
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Newark Metallic-Filter Cloth... 


y 


< 


TWILL DUTCH 


fo accuracy 


yto Solids 


Newark Metallic Filter Cloth 
does stop solids — the wedge- 
shaped openings allow only the 
filtrate to pass through. And, 
Newark Cloth is reversible, both 
sides being identical. Newark 
Metallic Filter Cloth is woven 
firmly and uniformly without 
loose wires, guaranteeing good 
filtration all over. 


Newark Metallic Filter Cloth is 
available in a variety of weaves 
in all malleable metals, and is 
adaptable to practically all 
types of filters. When writing, 
please give us details on your 
process. 


Send for our NEW Catalog E. 


ewark 
ire Gloth 


COMPANY 


351 VERONA AVENUE + NEWARK 4, NEW JERSEY 
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INSTITUTIONAL NEWS 


GIBBS AND WESTINGHOUSE 
HONORED AT HALL OF 
FAME 


Unveiled at the Hall of Fame for 
Great Americans at New York Uni- 
versity December 1 were bronze busts 
of Josiah Willard Gibbs and George 
Westinghouse. Principal speakers 
were former President Herbert Hoover 
and Detley W. Bronk, president of 
the National Academy of Sciences. 

Gibbs, a mathematical physicist and 
professor at Yale, formulated the 
theory of thermodynamics, the basis 
for much of modern physical chemis- 
try and chemical engineering. He was 
selected for the posthumous honor in 
1950. The following words from Pro- 
fessor Gibbs were inscribed on his 
plaque: 

One of the principal objects of 
theoretical research is to find the point 
of view from which the subject appears 
in its greatest simplicity. 


SELECT 1957 A.l. 
STUDENT CONTEST 
WINNERS 


Requests for 2,320 copies of A.I. 
Ch.E.’s 1957 Student Contest Problem 
were received from 79 different col- 
leges. Winners of the first three prizes 
were ultimately selected out of the 56 
students from 35 colleges who sub- 
mitted completed solutions to the 
A.1.Ch.E. judging committee. 

Colleges whose students were this 
year singled out for honors were: 
Worcester Polytechnic Institute, whose 
George H. Long, Jr. took first prize 
(student chapter counselor—W. L. 
Kranich) ; University of Illinots, alma 
mater of second prize winner Sam C. 
Vickers (student chapter counselor— 
M. S. Peters); and Notre Dame, rep- 
resented by Robert M. Weiner, who 
won third prize (student chapter 
counselor—R. E. Rich). 


A giant $12,000,000 Science Center 
will be erected at the University of 
Georgia. Construction will start im- 
mediately on two of the six projected 
buildings. The Center will include 
facilities for nuclear research as well 
as for almost all branches of more 
conventional scientific subjects. O 


Nonprofessional employees may not 
be included in a voting unit with 
professional employees, according to 
a recent ruling of the United States 
Court af Appeals for the District of 
Columbia in acting on a claim by 
the National Labor Relations Board. 0 
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CROLL-REYNOLDS’ 


WATER INLET 


BAROMETRIC. 
CONDENSER 


If you never heard of a CONVACTOR, do not be surprised. f 
It is an entirely new design of special condensing tower / 
which offers important advantages in some processes. 
In the refining of edible oils it recovers fatty acids, most of 
which were formerly waste. It offers the additional advan- 
tage of totally eliminating stream pollution from this 
source or the expense of cleaning cooling towers which 
collect such deposits. It has similar application in fatty acid 
stills, some other types of distillation processes, dryers, 
and other large vacuum processing units. 

The CONVACTOR is a combination of two condensers and 
a@ vacuum cooling chamber. One condenser is of conven- 
tional barometric design, the other a highly improved 
condenser working on the jet principle. The latter con- 
denses the vapor from the process and discharges directly 
into the vacuum cooling compartment where the heat of 
condensation is immediately removed. The cold water is 
then recirculated through the same jet condenser. The 
flashed vapor from the cooling operation is condensed in 
a conventional barometric condenser using water from a 
river, cooling tower or other industrial source. Periodic 
blow-down or continuous bleed-off from the flash chamber 
permits recovery. Several large industrial installations have 
been made. 

It is significant that this new contribution to vacuum equip- 
ment should come the year we are celebrating our Fortieth 


Anniversary. 
STORAGE 


Main Office: 751 Central Avenue, Westfield, N. J. Me WATER OUTLET TO 
New York Office: 17 John Street, N. Y. 38, N. Y. mm RECIRCULATING PUMP a 


CHILL-VACTORS * STEAM-JET EVACTORS * AQUA-VACTORS * FUME SCRUBBERS * SPECIAL JET APPA 
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laboratories. 6-inch Spraco full cone nozzle spraying 720 
GPM at 10 lbs. pressure. Spraco performance data on all 
types of nozzles is extremely comprehensive and accurate. 
Inset shows a 1Y%-inch full cone nozzle. 


SPRACO 


full cone spray nozzles 


in STOCK — the most complete range of sizes and 
capacities available anywhere. 


r 
‘ 
Performance test in one of the country’s largest hydraulic : 
! 


IN BRASS, BRONZE, STAINLESS STEEL, or (on 
special order) in any machineable metal. 


PATTERN — uniform, even distribution, — wide angle 
down to sharp angle. 


REPLACEABLE CORE — in spraying highly corrosive 
liquids at high pressures worn cores are easily replaced. 


FLAT SPRAY and HOLLOW CONE SPRAY nozzles 
are also available from stock. 


For complete catalog, Write: 


SPRAY ENGINEERING COMPANY 


132 Cambridge St., Burlington, Mass. 
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INSTITUTIONAL NEWS 


A.1.Ch.E. NUCLEAR 
ENGINEERING DIVISION 


_ INSTALLS ‘58 OFFICERS 


| The officers of the Nuclear Engineer- 
| ing Division of A.I.Ch.E. for 1958 


were installed during the annual meet- 


| ing of the Institute at Chicago in 
December. Election results of this 


relatively new division point up the 
universal interest of government, pri- 
vate industry, and educational estab- 


| lishments in this field. New officers 


are: Kenneth W. Davis, U. S. Atomic 
Energy Commission, chairman; John 
W. Clegg, Battelle Memorial Insti- 
tute, vice-chairman; Charles E. Dry- 
den, Chemical Engineering Dept., 
Ohio State University, secretary- 
treasurer; and Charles F. Bonilla, 
Chemical Engineering Dept., Colum- 
bia University, executive committee. 


Senior postdoctoral fellowships in 
science are announced for 1958 by 
National Science Foundation. Awards 
will be made March 18, 1958, to quali- 


| fied individuals at least five years be- 
| yond doctorate in science or equivalent, 

to supplement training. Those inter- 


ested may apply to Division of Scien- 
tific Personnel and Education, Na- 
tional Science Foundation, Washing- 


| ton 25, D. C. 0 


The Institution of Chemical Engi- 
neers, London, England, has joined 
the European Federation of Chem- 
ical Engineering. In addition to the 
new English affiliate, the Secretariats 
of the Federation are DECHEMA, 
Deutsche Gesellschaft fuer Chemisches 


Apparatewesen, Frankfurt am Main; 
| and Societé de Chimie Industrielle, 
| Paris, France. 0 


Fellowships with stipends of from 
$1,500 to $2,100 plus tuition and fees 


| for graduate engineering and funda- 
| mental research in plastics are open 
| at the Graduate School of Princeton 


University. For further information 
and application forms, address Prof. 
Louis F. Rahm, Director, Plastics Lab- 
oratory, Princeton University, Prince- 


ton, N. J. 0 


In honor of the late dean of the 
University of Michigan’s College of 
Engineering, a group of engineering 
buildings proposed for the North 
Campus will be known as “The George 
Granger Brown Memorial Labora- 
tories.” The new facilities will in- 
clude a laboratory for fluids engi- 
neering, another for materials, metal- 
lurgy, and structures, and a highway 
laboratory. D 
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GEN BUTLER (right), West Coast Production Manager, Borden Company Chemical Division. Left, Bernard Egan, Alaskan Copper & Brass Co., 
Alloy 


for the Pacific Northwest. 


BUTLER OF BORDEN CHEMICAL 


tells why he buys COOPER ALLOY stainless steel valves 


Q. Mr. Butler, why does Borden Company 
Chemical Division require stainless 
steel valves? 


A. In the manufacture of formaldehyde, 
its derivative resins, and corresponding 
industrial adhesives only stainless steel 
can meet our rigid requirements for cor- 
rosion, contamination and heat resistance, 


BOWED YOKE to avoid 
thread jamming on 


cooling 


EXTRA DEEP STUFFING 
BOX holds minimum 6 
turns Blue African 


VALVE STEM integrally 
forged for strength, 
centerless ground for 
non-wear on packing 


ROTATING DOUBLE DISC 
for positive closure,and 
to minimize galling 


Q. What do you consider the most important 
factor in purchasing valves? 


A. The truest measure of a valve is its 
operating performance. We have never 
received a complaint on Cooper Alloy 
valves from our engineers or operating 
personnel. The extra-large handwheel and 
unique valve design afford easy operation 


with positive opening and closing, min- 
imizing maintenance and down time. 

Q. What other factors count in choice of 
valve supplier? 

A. Service. Thelargeand complete Cooper 
Alloy stock at Alaskan Copper affords 
immediate delivery on stainless steel 
valves and fittings, as well as pipe. That’s 
a big reason why we buy Cooper Alloy! 


EXTRA LARGE HANDWHEEL to 
eliminate need for “persuad 
on” 

YOKE NUT REPLACEABLE with- 
out valve disassembly 


2-PC. GLAND CONSTRUCTION 
to prevent scoring of stem 


SWINGING EYEBOLTS for main- 
tenance convenience 


) FAIRED BODY-BONNET FLANGES 


for equal stress and uniform 


ag gasket loading 


A VALVE DESIGNED FOR STAINLESS! 


The Cooper Alloy valve is not an adaptation of earlier 
brass and iron patterns. Cooper Alloy, with over 35 
years of experience in handling stainless steel, created 
a valve designed to be cast in stainless! Check the Special 
Design Features shown at left. 


As the little CA man below is saying: “You can tell a 
Cooper Alloy Valve as far as you can see it!"’ Write today 
for your copy of our folder ‘Design Factors In Stainless 
Steel Valves.”” The Cooper Alloy distributor near you 
will be glad to show you the complete line of Cooper 
Alloy valves and fittings, and their advantages. He 
can serve you promptly from local stocks. 


cooper (3 ALLOY 


Corporation + Hillside, New Jersey 


VALVE & FITTING DIVISION 


THIRTY-FIVE VEARS O*% STAINLESS STEEL PIONEERING 
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washington feedback 


Joseph L. Gillman, Jr. 


The time of the “restrained crisis” 


Warr as the daily press indi- 
cates, is in the usual state of ex- 
citement which precedes and carries 
through the first few weeks of a new 
session of Congress. At this time there 
is, however, an undercurrent different 
from that of opening sessions in the 
recent past: there is a state of what 
one journalist has called “restrained 
crisis” in which leaders in government 
are more or less maintaining an outer 
calm while dealing with the combined 
stimuli of two sputniks and at least the 
first stages of an uncertain business 
situation, 

Mr. Killian, the hope of the tech- 
nologist, still seems to be engaged in 
a staff-advisory role to the President. 
Despite the suggestions by many writ- 
ers—and Congressmen, for that matter 
—that he play a more decisive role, no 
encouragement of this kind appears 
from the direction of the Pentagon, the 
largest single establishment which 
would be affected by any strengthening 
of Mr. Killian’s authority. 

The announced resignation of the 
Army’s Chief of Research and Devel- 
opment, General Gavin, has stirred up 
a storm among those who would like to 
look into the resignation of such a high 
official for factors of significance in 
today’s “restrained crisis.” 


Branch Office: Washington 


Increased attention is being given 
the Nation's Capitol by big business, 
according to several indicators. One 
of the oldest and most conservative 
real estate management firms in the 
national capital reports extremely ac- 
tive interest in new office space by na- 
tional concerns seeking to set up or 
expand their Washington operations. 
Companies engaged in oil, missiles, 
electronics, and public relations are 
among those seeking significant units 
of space. From the public-relations 
standpoint, Donald M. Bernard, v-p 
of Public Affairs for the well-informed 
Washington Post, reports that ‘some 
institutional advertising has already 
appeared and considerable interest is 
being displayed on the part of others 
in the missile and defense fields, in- 
tended primarily to attract the atten- 
tion and to get the eye of the factors 
in government that have much to do 
with the letting of contracts, with buy- 
ing, and with the expanding of mar- 
kets.” 


106 e 


Salary Carousel 

The subject getting the most discus- 
sion mileage among technologists in 
Washington is the recent pay increase 
authorized on December 9 for selected 
categories of Civil Service engineers 
and scientists which will cost the tax- 
payers $25 million. 

It is significant that the request for 
these pay increases came from the 
Department of Defense, the biggest 
user of engineers and scientists in the 
Federal Government. While the move 
is part of a recruiting program to 
bring 4,000 more technologists into 
government service, it automatically 
benefits 48,000 already employed, and 
hence, will help to hold them. 

A Civil Service Commission spokes- 
man said they believe this raising of 
salaries “will help get and hold a fair 
share of engineers and scientists.” He 
doubts that it will fill all of the current 
needs, but feels that it is definitely a 
move in the right direction. 

Already there are notes of discord. 
technologists not included 
among those being benefited are com- 
plaining that their failure to get the 
raise is prima facie evidence that their 
professions are not as highly regarded 
by the government as engineering or 
physical science. 

One scientist of international repu- 
tation who holds a high position in the 
scientific world as well as in govern- 
ment feels that this “across-the-board” 
raise does an injustice to some and 
gives an undeserved bonus to others. 
He feels that the big problem lies with 
the upper level of men already at the 
top of their Civil Service grade who 
are now bumping their heads against 
an immovable ceiling. 

A high ranking military officer be- 
lieves that the young technologists are 
not attracted to government service in 
spite of a satisfactory entrance pay 
level because there appears to them to 
be no future in Civil Service. He says 
he is well aware that the government 
can never match industry salarywise 
for either uniformed or civilian em- 
ployees, hence, something should be 
offered as a substitute for a higher 
monthly pay. He recommends : 


* Stability of employment. 

* Proper climate for work in the form of 
good associates and pleasant surroundings. 

* Positions with dignity, honor, and respect. 

* Salaries that will insure reasonably good 
family life. 
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The head of the chemical division of 
one of this government's very impor- 
tant laboratories says that industry is 
continually luring men from their or- 
ganization to do the very job they have 
been doing for the government. These 
men get from 10 to 25% more salary 
in industry, but almost invariably ex- 
press dissatisfaction from having less 
responsibility and less work. 

Most individual government engi- 
neers who have some years in service 
look upon this raise as “money in their 
pockets.” They don’t feel that they 
should be expected to do more than 
they have already been doing for the 
primary reason that they have aiways 
felt that they have been underpaid. 
They feel that the government has a 
long way to go to catch up. Paul S. 
Forsyth (member A.1I.Ch.E.) in the 
Office of the Assistant Secretary for 
Defense (Research and Engineering) 
feels that “the connotation of increased 
prestige that goes with the pay in- 
crease does more to hold the engineer 
than the monetary value of the raise.” 
He is of the opinion that “most gov- 
ernment engineers realize that they 
will never be paid as much as industry 
would pay for corresponding responsi- 
bility. It is the challenge of a govern- 
ment job that stems from the magni- 
tude of the assignments and the great 
responsibility to the nation that holds 
a man. If the government would raise 
the salary level of professional engi- 
neers enough to relieve those without 
outside incomes to a worry-free level 
and would, in addition, gauge the treat- 
ment of the individual by his relatively 
great responsibilities, the Government 
would promptly fill its engineering 
billets with competent people.” 

Dr. Emerson P. Schmidt, Director 
of Economic Research, U. S. Chamber 
of Commerce, had this statement to 
make: “Paying existing personnel 
more money won't necessarily make 
them more productive: only if a higher 
pay scale will hold and recruit more 
competent people so that the increased 
pay is offset by improved productivity 
would an increase in pay be justified.” 

In summary, the situation looks this 
way: The Defense Department needs 
scientists. The existing pay 
won't attract them. They appeal to the 
Civil Service Commission which raises 
the pay to the limit of the law. This 
act, they hope, will attract new people 
from industry (meanwhile giving a 
bonus to others). Defense will then let 
contracts to the same concerns from 
whom they have just lured technolo- 
gists. These concerns, operating on a 
cost-plus basis, may very well try to 
raise the ante to hold onto, or to get 
back from government the technolo- 
gists which would enable them to ful- 
fill these contracts. 


scale 


— 


Undisputed First Choice 


with engineers who have had occasion to thoroughly test this 
type of filter. Shown here are structural features that are the 
result of over 30 years experience in building this one filter. 


Aloysius C. Kracklaver 


A.S.M.E. designed 
construction is stand- 
ard for pressures up 
to 6% Ibs. on all filter 
tanks, 


Plates sealed inde- 
pendently at center 
and periphery to as- 
sure positive seal. 


Plates sealed inde- 
pendent of tank clo- 
sure to secure a posi- 
tive seal for both filter 
plates and for tank 
cover. 


Scavenger plate sup- 
ported by re-inforced 
flat bottom tank. 


 SPARKLER 
FILTERS 


filter can be furnished. 


SPARKLER MANUFACTURING CO. munoetein, 
Sparkler International Ltd.—Manufacturing plants in Canada, Holland, Italy and Australia. 
REPRESENTATIVES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


The Sparkler, original exclusive horizontal plate design and flow 
principle, has never been equalled for efficiency and dependability 
in filtering with any and all types of filter aids. The cake maintains 
its original position as formed regardless of pressure fluctuation flow 
rate or viscosity. No break-through is possible, even with a complete 
shut down of the filter. Filtering can be resumed with perfect safety 
at any time. With Sparkler plate construction a completely sanitary 
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Originator of the Horizontal Plate Filter 


Cartridge plate as- 
sembly—removoole in- 
depently of tank. 


Heavy solid plate 
rings precision ma- 


chined. 


Heavy perforated 
sheet metal support 
for filter paper. 


A more positive filter 
seal is obtained when 
hydraulic pressure is 
applied to plates ex- 
ternally rather than 
internally. 


Plate designed to re- 
duce flow friction to a 
minimum. 


SPARALER 
| 
=: 
| 
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CHEMISEAL® PUMP PACKINGS 


standard for corrosion service. 


TEFLON 
with 
TEFLON 
Moldee from pure shred- 
ded TEFLON with TEFLON 


lock No. 9167. 


.. good for all chemicals 


Chemiseal V-Type Packing 


FOR VALVES 


Solid TEFLON Ring packings are 
available in Chemiseal V-type, 
diagonal, triangular, conical and 
Garlock Chevront ring designs— 
providing necessary seal at low 
gland pressure and reducing torque 
required to operate the valve. 


tates 


fan) 
U 
Ss 
Glasket of 


GARLOC HK 
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Chemiseal TEFLON* Pump packings 
offer remarkably trouble-free service, 
and useful life many times that of other 
type packings. 

Impervious to all chemicals, excepting 
only molten alkali metals and fluorine 
at elevated temperatures, these packings 
are giving highly satisfactory perform- 
ance sealing against such difficult and 
hazardous liquids as sulphuric, chromic, 
nitric and hydrofluoric acids; chlorine, 
bromine, sulphur chloride, sulphur oxy- 
chloride, hydrogen fluoride and concen- 
trated hydrogen peroxide. 


Extremely effective for rotating and 
reciprocating shafts, Chemiseal TEFLON 
pump packings provide a low friction, 
2-way seal that not only prevents axial 
seepage, but also seals against shaft and 
stuffing box as well. Supplied in sets to 
meet specific requirements. 


For prompt service, contact one of The 
Garlock Packing Company’s 30 sales offices 
and warehouses in the U.S. and Canada, or 
write for Bulletin AD-155. 


United States Gasket Company 
Camden 1, New Jersey 


An exclusive agreement has been 
signed between Fluor Products Co. 
and Maschinenfabrik Hartmann A.G., 
Offenbach, Germany, according to 
which Fluor will design, manufacture, 


and sell the German firm's line of 
heavy duty industrial pneumatic and 
mechanical conveying systems, ash 
handling systems, dust removal and 
classifying systems. 0 


Headquartered in Switzerland, new- 
ly formed Vitro International will 
represent all overseas operations of 
Vitro Corporation of America. Pres- 
ent foreign commitments of Vitro 
abroad include design and construction 
of a nuclear test facility at Milan for 
the government of Italy, a heavy water- 
fertilizer plant for the government of 
India at Nangal, and a large nuclear 
power station for SIMEA, a govern- 
ment-owned corporation, near Rome, 


Italy. 0 


Titanium dioxide will be produced 
in Mexico in a $6,500,000 plant to 
be built by Industrias Quimicas 
Basicas de Mexico, S.A., in the state 
of Veracruz. Initial capacity is set 
at 8,000 tons/year, expansion to 
12,000 tons/year is projected. Process, 
plant design, and technical assistance 
will be furnished by Glidden Co., Balti- 
more, Md. Production facilities will 
include a 100 ton/day sulfuric acid 
plant, raw materials will be native 
Mexican ilmenite and sulfur. The ven- 


ture will be entirely Mexican-owned, 
no foreign investment capital being 
involved. 0 


Fifty thousand tons per year of 
titanium dioxide will be produced in 
West Germany in a new plant to be 
erected at Uerdingen/Krefeld by 


Farbenfabriken Bayer AG. 0 


Eighteen ton resorber shown above is part of 
a multiple-ccomponent resorber system being 
designed and fabricated by Barnebey-Cheney 
for Acetofil, S.A., Havana, Cuba. The stain- 
less-clad unit will contain 17,000 pounds of 
coconut shell carbon, is part of a synthetic 
acetate fiber plant which is under the technical 
management of Von Kohorn International 
Corp. 
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Predict production precisely with 
| READCO Lab and Pilot Plant Mixers 
|READCO 


Incorporating all the basic design features of larger 


production models, Readco Laboratory and Pilot Plant 
mixers enable you to make accurate forecasts for com- 
mercial processing. 


Mixing bowls are accurately machined and fitted . . . 
have vacuum covers and code jackets. Overlapping 
sigma mixing arms are held in constant close clearance, 
eliminate dead spots, prevent build-up of materials, 


aid temperature control. Easily interchangeable mixing 
arms adapt to various materials or processes. 
Readco Spiral Ribbon Mixers — 

Batch or Continuous. Standard 


sizes 1 to 500 cu. ft. working 
capacities. 


Ruggedly built of Type 316 stainless steel, or any com- 
mercial alloy, Readco lab and pilot plant mixers will 
efficiently handle even heavy viscous material. They 
are available from stock in 1, 3, 6, 20 and 40-quart 
working capacities, with fixed or variable speed drives. 


For more information see Chemical Engineering Cata- 
log, pages 1483-1490... or write direct. 


Readco Vertical Mixers, planetary 
action, multiple speed, 12 to 175 


qt. working capacities. (Model 
K-20 illustrated) 


Whatever the mixing job ...aREADCO mixer! 


READ STANDARD 


York, Pennsylvania 


A Division of 
Capito! Products Corporation 
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Fansteel 


Corrosionomnics 


REGISTERED U.S. PATENT OFFICE 


A JOURNAL OF USEFUL INFORMATION FOR THE SOLUTION OF CORROSION PROBLEMS 


TANTALUM 
BAYONET HEATERS 
CUT ACID 
PROCESSING COSTS 


Tantalum bayonet heaters are the 
most economical heating units obtain- 
able for extremely corrosive acid solu- 
tions (except hydrofluoric and fuming 
sulfuric). This can be proved on a cost 
reduction basis if all the factors of 
highly corrosive service are carefully 
considered. 


Acid Proof—Long Life 


Fansteel tantalum bayonet heaters are 
ideally suited to acid processing re- 
quirements for several reasons. First, 
the pure metal is not subject to therma! 
shock. It is acidproof, not just acid- 
resistant—which makes product con- 
tamination impossible. Fansteel tan- 
talum also has high tensile strength, 
compressibility, impact strength and 
ductility. Since no corrosion allow- 
ance need be made, only the thickness 
required for structural strength need 


be used. 


High Processing Rates 


Acid processing rates are very high 
with Fansteel tantalum heaters. The 


SUPPLIED Trey 
SLOTTED 


BAYONET 
TO 


ComptwsaTe 


For vessels with side or bottom openings, 
the bayonet heater is an effective unit (sin- 
gle or multiple tube). Steam enters through 
the inner steel pipe, escapes through slots 
near the end and heats the tantalum tube. 


~. 


For further data on the above, write: 


Fansteel tantalum bayonet heaters come in 
a wide variety of sizes and shapes to fit the 
most critical need. 


special design permits rapid removal 
of condensate on the steam side, pro- 
motes high velocities of both steam 
and condensate, and keeps the con- 
densate film at minimum thickness. 
The heaters are never flooded and air 
can be discharged readily with the 
condensate. Added to this is tanta- 
lum’s high rate of heat transfer which 
further speeds processing. Overall 
coefficients of 500 to 1200 are com- 
monly obtained. 


Overall Economy 


These characteristics combine to make 
tantalum the ideal material for use in 
critical pieces of equipment such as 
heaters. The initial cost is more than 
justified by long, trouble-free service, 
simplicity of design made possible in 
associated equipment, and even up- 
grading equipment with heaters made 
from other materials. Heating capac- 
ities and standard sizes of Fansteel 
single-tube, bayonet heaters are shown 
in our Bulletin 3.506. They are also 
listed in the Chemical Engineering 
Catalog, page 750. 


Free Tantalum Test Kit 


A corrosion test kit, available without 
charge to research technicians, if re- 
quested on your letterhead; contains 
both tantalum sheet and wire. 


Free Technical Information 


The above condensation is typi- 
cal of the articles which appear in 


CORROSIONOMICS, 


a Fansteel publication. 


Mail us your name for 
inclusion on our free vg 
mailing list. 

= 


GS81A 


FANSTEEL METALLURGICAL CORPORATION 


CHEMICAL EQUIPMENT DIVISION 
NORTH CHICAGO, ILLINOIS, U.S.A. 
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OVERSEAS NEWS 


Production of nitrous oxide and cy- 
clopropane has started at two new 
Cleveland plants of Ohio Chemical & 
Surgical Equipment Co., a division of 
Air Reduction Co. Combined annual 
capacity will be 240 million gallons of 
nitrous oxide and 9 million gallons of 
cyclopropane. Capital investment for 
the two plants was in excess of $1 
million, engineering supervision was 


by Air Reduction. O 


Precision potentiometers, compo- 
nents for electronic systems and in- 
struments will be manufactured in an 
under-construction plant of Beckman 
Instruments, Ltd., at Glenrothes, Scot- 
land. The new Scottish plant, near the 
Firth of Forth in the County of Fife, 
is slated for start-up in February, 


1958. 


A Hong Kong foreign sales office has 
been opened by Dow Chemical Inter- 
national, export subsidiary of Dow 


Chemical. 0 


Licensing agreements have been con- 
cluded for construction of a Houdry 
dehydrogenation process unit by 
ANIC of Italy, says Houdry Process 
Corp. The ANIC plant at Ravenna, 
Italy, where ANIC is building plants 
for synthetic rubber and nitrogen fer- 
tilizers, will have a nominal design 
capacity of 20,000 tons/year of buta- 
diene. ANIC is controlled by E.N.I. 
(Ente Nazionale Idrocarburi), eco- 
nomic agency of the Italian state, 
which is sole lessee in prospecting, 
extracting, and transporting oil and 
gas in the Po valley. 0 


A new neoprene plant is underway 
in Londonderry, Northern Ireland. 
Builder is Du Pont ( United Kingdom) 
Limited. 


A new Esso refinery in Trieste, 
Italy will turn out high octane fuels. 
Equipment fabrication and plant con- 
struction is by Compagnia Tecnica 
Italiana Petrolio. 0 


Ultra-high purity elemental silicon 
will be made in Puerto Rico by 
International Metalloids, Inc., 
Puerto Rican subsidiary of Grace 
Internacional S.A. Formation of the 
new company follows an agreement 
between Grace and Pechiney of 
France, owners of the process to be 
employed. Start-up will be in early 
1958, annual capacity is set at 20,000 
pounds. Current price of the grade of 
silicon to be produced is about $360 
per pound. O 
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Chempump eliminates fire hazard 


handling acetone and naphtha 
at Vi-Jon Laboratories 


This Chempump moves a highly inflammable mixture 
of acetone and naphtha in the manufacture of chem- 
ical specialties and cosmetics at Vi-Jon Laboratories’ 
St. Louis plant. The conventional pump it replaced 
leaked continually at the packing gland, creating a 
fire hazard. The leakproof Chempump solved this 
serious problem. 

For Vi-Jon Laboratories, Chempump means mainte- 
nance economy as well as safety. The company 
reports there has been absolutely no maintenance on 
the pump. “It was installed and forgotten, as far as 
maintenance is concerned.” 


Chempump combines pump 
and motor in a single, leak- 
proof unit. No shaft sealing 
device required. 

U.L. approved. Available in 
a wide choice of materials 
and head-capacity ranges for 
handling fluids at tempera- 
tures to 1000 F. and pres- 
sures to 5000 psi. 


With Chempump, hard-to-handle fluids can’t leak— 
in or out—because there are no seals, no stuffing 
box, no packing. Occasional inspection and replace- 
ment of bearings is the only care required. External 
lubrication is never needed— bearings are constantly 
lubricated by the pumped fluid itself. 


Leakproof fluid handling with Chempump offers 
many other advantages well worth your investiga- 
tion. For details, write to Chempump Corporation, 
1300 East Mermaid Lane, Philadelphia 18, Pa. 
Engineering representatives in over 30 principal 
cities in the United States and Canada. 


First in the field...process proved 


CHEMICAL ENGINEERING PROGRESS, (Vol. 54, No. 1) January 1958 e 111 


3 


PAY, PROFITS, AND PROFESSIONAL STATUS 


The purely human facets of the 
engineer's character—his _profes- 
sional and personal goals, his need 
to escape from the effects of over- 
organization, his right to promotion 
on the basis of talent rather than 
mere seniority—were the subject 
matter of the opening panel dis- 
cussion at A.I.Ch.E.’s recent Annual 
Meeting in Chicago. 


A blunt warning led off the panel on 
Providing a Good Working Climate 
For the Engineer in Industry. “The 
establishment of a professional climate 
for engineers,” said C. W. Muhlen- 
bruch of Engineer and Technical Con- 
sultants, “is a crucial problem and it 
will be the key issue for American in- 
dustry during the next five years.” 
Muhlenbruch defines a_ professional 
climate as “the cultivation of that con- 
scious attitude which leads to the engi- 
neer’s possessing integrity, compe- 
tence, sincerity, loyalty, and an overall 
ethical sense.” Since a professional 
climate and its maintenance is more a 
matter of heart than head, continued 
Muhlenbruch, it behooves the plant 
supervisor to wake up and look for the 
hidden potential in his men; to forget 
the “professional piffle” (fringe bene- 


fits, office carpeting, etc.) ; and to get 
to know the “whole man” in the men 
under him. The speaker also suggested 
a new twist in coffee breaks—a period 
during which engineers could speak 
before their co-workers “on any sub- 
ject from cathodic protection to Bach.” 


Employment Stability 


Why do engineers leave home? 
“Over-organization can make for a 
caste system far more readily than 
under - organization,” emphasized 
Eimco’s D. A. Dahlstrom. In his anal- 
ysis of the “Company vs. the Indi- 
vidual Problem,” Dahlstrom pin- 
pointed failings on both sides. On the 
company side: imposition of too much 
conformity; insufficient delegation of 
power down the line; poor communi- 
cations; failure to treat the engineer 
as an individual. On the other side of 
the coin: no effort on the part of the 
company can help an individual en- 
gineer who has no goals of his own. 


Real Engineers 


Industry should concern itself only 
with “real engineers,” stated M. T. 
Carpenter of Standard Oil, speaking 


on “Engineer-Manager Relations.” He 
went on to add that “school plus a 
mere degree does not make an engi- 
neer.” Carpenter stressed the right of 
the engineer to full information on all 
aspects of company policy—patent re- 
wards, leaves of absence, educational 
assistance, general company objectives, 
and most important, his own position 
in the company hierarchy. “If man- 
agement has a good communication 
program,” said Carpenter, “there need 
be no union. As a rule, there should 
be no unions in the professions, and 
true professional status should be the 
goal of every chemical engineer.” 


Higher Salaries—Higher Profits 


“Companies who pay the most earn 
the most. Top companies are oriented 
toward the individual and his per- 
formance; low companies are oriented 
toward seniority.” This conclusion, 
said Arch Patton (McKinsey & Co.), 
is based on a statistical survey of 
thirteen top companies; without ex- 
ception, he added, these companies pay 
the highest salaries and base their 
salary policies on the reward-to-talent- 
and-merit school of thought. “Demon- 
strated performance,” concluded Pat- 
ton, “should be the key to salaries— 
not seniority or years out of school.” 


Engineered with care 

and fully backed by 

HAYES & STOLZ 
WARRANTY 
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PLANT NEEDS 


Extra monitor panels are available to allow for 
check on settings from anywhere in your plant. 


Hayes § Stole 


3524 S. JENNINGS, P. O. Box 953 So. Side Sta., Fort Worth, Texas 
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CUSTOM-BUILT 
IN ALL SIZES TO FIT YOUR 


PUSH BUTTON CONTROL 


FOR DISTRIBUTION OF 


DRY BULK MATERIALS 


Do you ever wonder if your distributor is set on the 
right bin? The new FOOL-PROOF Hayes & Stolz 
Electric Distributor removes all doubt by signalling 
accurately your loading position at all times. Position 
can be changed only by a numbered push-button on 
the control panel, assuring positive selection. The new 
H & S Electric Distributor can be fitted with 5 to 
20 openings. The diameter of these openings can 
be specified in 6”, 7”, 8” 10” and 12” sizes. 
Adaptable to mounting on elevator legs, 
collectors, sifters, mixers, screw con- 
veyors and belt conveyors. 


INDUSTRIAL 
MANUFACTURING ‘CO., INC. 
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FINAL 
CONTROL 
ELEMENT 


AIR 
LOADING 


VERSATILE 


l, CONTROL VALVE — with 


only two moving parts «<2 
awmelal 

Now, simplified instrumentation combines the 
simple air loaded, Leslie diaphragm operated valve 
with various air operated devices. This is the valve 
that filled a real need when introduced about a year 
ago, wearing a 3-year guarantee against maintenance 
in normal pressure reducing services. 

This new final control element is gaining wide ac- 
ceptance for use with a variety of pneumatically oper- 
ated controllers — simplifying pressure reductions, 
temperature regulation, remote stop valve applica- 
tions and many process steam control services. 

Ideal for “problem” installations 

This control valve is ideal for either continuous or 
intermittent service and has remarkable cree ! to 
dirty steam. Furnished in cast iron, sizes yy -2”, it is 
suitable for any steam service up to 250 psi, 450F, and 
many fluid services. 

It's simple — it’s accurate 

This Leslie control valve has only two moving parts 

++. no fussy seals, no stuffing boxes, no small dirt- 
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OPERATE THIS CONTROL VALVE 
With ANY Of These PNEUMATIC DEVICES — 


PRESSURE REDUCTIONS 


PRESSURE 
CONTROLLER 


CLASS A 
AIR LOADER TYPE P 


PANEL LOADER 


TEMPERATURE REGULATION 


TEMPERATURE 
CONTROLLER 


TYPE R 
TEMPERATURE r) 

ciass mor 

PILOT PILOT val i 


REMOTE STOP VALVE 
APPLICATIONS 


SOLENOID 
VALVE 


* 


catching parts; yet, with all its simplicity, it 
provides uncanny accuracy with its feed-back 
action. It lends itself readily to remote adjust- 
ment, too. 


More Information 

Ask your Leslie engineer to tell you more about 
this really versatile valve and the simplified 
instrumentation “packages” now available. You'll 
find him listed in vour classified directory under 
“Valves” or “Regulators” and eager to come up 
with new ideas for simplifying pressure, temper- 
ature and liquid level control systems. 
Send for Bulletin 561-A 


the ad 


mmamager 
REGULATORS and CONTROLLERS 


241 Grant Avenue, Lyndhurst, New Jersey 
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Companies You Know—Know the 


INTEGRITY 
of Design—Components—Performance 
Inherent in 


Armstrong 
VAPORIZERS for PROPANE 


42” diameter Propane Vaporizer 
Capacity 5,000 gph. with integral 12” vapor Superheater overhead 


We make also two basic types of vertical bayonet 
vaporizer. 


Type One—general purpose—for field use in vaporiz- 
ing propane or butane. 


Type Two—heavy duty—using TEMA R type of con- 
struction for refinery or chemical plant construction. 


Heavy Duty Type built specially to suit the individual 
case; rugged refinery construction, well suited to 
both Chlorine and Ammonia. 


The more exacting you are—the more 
“You Can Rely on Armstrong” 
to solve your vaporizing problems. 


INQUIRIES INVITED 


RICHARD M, ARMSTRONG CO. 
BOX 188 


WEST CHESTER PENNA. 


| @ 1958 MEETINGS 
A.L.Ch.E. 


@ Chicago, lil., March 17-21, 1958. 

1958 Nuclear Congress. Managed by A.!.Ch.E. 
Coordinated by E.J.C. Will include: 4th Nuclear 
Engineering and Science Conference, 4th In- 
ternational Atomic Exposition, 6th Atomic 
Energy in Industry Conference, 6th Hot Labo- 
ratories and Equipment Conference, and the 
American Power Conference. 


@ Montreal, Canada, April 20-23, 1958. 
Sheraton-Royal Hotel. Joint A.1.Ch.E.—C.1.C. 
Conference. Following symposia will be pre- 
sented: Chemical Engineering Education in the 
U.S. and Canada—noted educators from both 
countries will discuss present practice, probe 
future needs. The Chemical Industry in 
Evrope Today (3 sessions)—including two 
speakers from the Soviet Academy of Sciences. 
Statistics in Chemical Engineering—accom- 
plishments and limitations of statistics in 
chemical engineering. Chemical Engineering 
in the Pulp and Paper Industry—continuous 
| chemical pulping, new methods for chlorine 
dioxide manufacture. Chemical Engineering 
in Mineral Processing—impact of chemical 
engineering on an already highly-developed 
art. Modern Engineering Construction Tech- 
niques—use of digital computers and small- 
scale plant models. Chemical Engineering 
Problems in Heavy Water Reactors—natura! 
vs. enriched uranium, heavy water production 
problems. Relationships Between Investors 
and Ch I Industry 9 #—analysis 
of today’s key problem—the profit squeeze. 
Fluid Mechanics (2 sessions)—special emphasis 
on pulp and paper problems. General Tech- 
nical Papers (2 sessions)—several on various 
aspects of heat transfer. Future Sources of 
Energy—solar energy, high-energy chemicals. 
High Temperature Materials for Jets and 
Rockets—most recent available data. Noise 
in the Chemical industry—hazards, methods 
for measurement and control. 
See also page 120 of this issue. 


+ an 


@ Berkeley, California, June 19-21, 1958. 
Dwinelle Hall, University of California. 1958 
Heat Transfer and Fluid Mechanics Institute. 
Co-sponsored by A.I.Ch.E. and other groups. 


@ Philadelphia, Pa., June 22-27, 1958. Belle- 
vue-Stratford Hotel. 50th Anniversary Jubilee 
Meeting of A.I.Ch.E. Theme for the meeting 
is “A Look to the Future.” The program is 
planned to present the gaps in today’s knowl- 
edge—both theoretical and practical—and to 
chart the steps needed to promote the most 
rapid growh of chemical engineering. For 
details see also page 117. 


@ Evanston, Ill., August 18-21, 1958. Al. 
Ch.E.-A.S.M.E. Heat Transfer Conference, 
Northwestern U. Technological Inst. Tech. 
Prog. Chmn.: A. S. Foust, Dept. of Chem. 
Eng., Lehigh University, Bethlehem, Pa. 
Deadline for papers: March 15, 1958. 


@ Salt Lake City, Utah, Sept. 21-24, 1958 
Hotel Utah. A.I.Ch.E. National Meeting. 
Tech. Prog. Chmn.: E. B. Christiansen, Dept. 
of Chem. Eng., Bldg. 437, Univ. of Utah, Salt 
Lake City. Air Pollution—W. ‘. Faith, Air 
Pollution Foundation, 704 S. Spring St., Los 
Angeles 14, California. What's New in Liquid 
Metals Technology—Marshal! Sittig, American 
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Lithium Institute, Inc., P.O. Box 549, Prince- 
ton,  Crystallization—H. M. Schoen, 
American Cyanamid Co., 1947 West Main St., 
Stamford, Conn. 
York, Dept. 
of Mich., Ann Arbor, 
mann C. Schutt, 201 Devonshire Street, Boston, 
Mass. Polar-Nonpolar Thermodynamics—J. M. 
Smith, Dept. of Chem. Engr., Northwestern 
Univ., Evanston, Ill. Petroleum Substitutes— 
J. M. Hirsch, Gulf Research & Dev. Co., P.O. 
Drawer 2038, Pittsburgh 30, Pa. Filtration and 
Centrifugation—J. O. Maloney, Univ. of Kan- 
sas, Lawrence, Kansas. !ntermountain Indus- 
tries—-W. C. Bauer, Intermountain Chem. 
Corp., Box 872, Green River, Wyoming. High 
Temperature Chemical Kinetics and Transport 
Phenomena—W. R. Marshall, Univ. of Wis- 
consin, Madison, Wis. Dry Classification of 
Solids—D. W. Oakley, Metal and Thermit Corp., 


Carteret, N. J. Deadline for papers: May 
21, 1958. 
@ Cincinnati, Ohio, December 7-10, 1958. 


Netherland Plaza Hotel. A.I.Ch.E. Annual Meet- 
ing. Tech. Prog. Chmn.: A. C. Brown, Emery 
Industries, Inc., June & Long Streets, Ivory- 
dale, Ohio. Liquid Industrial Wastes—C. Fred 
Gurnham, Dept. of Chem. Engr., Michigan 
State U., East Lansing, Michigan. Distillation 
—W. C. Schreiner, M. W. Kellogg Co., 711 
Third Ave., New York 17, N. Y. High-Speed 
and Time-lapse Photography in Chemical 
Engineering—J. W. Westwater, William Albert 
Noyes Laboratory, Univ. of Illinois, Urbana, 
Ill. Kinetics & Rate Processes—H. E. Hoelscher, 
Dept. of Chem. Eng., John Hopkins Univ., 
Baltimore 18, Md. Reprocessing of Fluid Re 
actor Fuels—O. E. Dwyer, Chem. Eng. Div., 
Brookhaven National Laboratory, Upton, L.I., 
N.Y. The Application of Computers to Heat 
and Mass Transfer Problems—J. M. Smith, 
Northwestern Univ., Evanston, Ill. Low Tem- 
perature Processing —C. McKinley, Air Products, 
Inc., Allentown, Pa 
W. W. Akers, Dept of Chem. Engr., Rice 
Institute, Houston, Texas. Scale-up from Pilot 
Plant to Plant—-D. B. Coghlan, Foote Research 
and Development Laboratories, Berwyn, Pa., 
R. A. Schulze, DuPont Chambers Works, 
Jackson Labs., Penns Grove, N. J. Guide- 
posts in Long Range Planning—H. E. Wessel, 
Monsanto Chem. Co., 1700 South Second St., 
St. Louis 4, Mo. Fundamentals of Spraying and 
Spray Equipment—J. F. Tourtellote, Swenson 
Evaporator Co., 18505 James Couzens High- 
way, Detroit 35, Mich. Deadline for papers: 
August 7, 1958. 


NON-A.L.Ch.E. 


Mich., January 30-31, 1958. 
Univ. of Mich. 10th Annual College-Industry 
Conference. Sponsored by the American 
Society for Engineering Education. Subject of 
conference will be “New concepts in the 
education and development of technical man- 


power.” 


@ Ann Arbor, 


e@ Brussels, Belgium, May 28-29, 1958 and 
Frankfurt am Main, West Germany, May 31— 
June 8, 1958. Congress of the European 
Federation of Chemical Engineering. Papers 
will deal with recent results in research and 
development. 


UNSCHEDULED SYMPOSIA 


Proposed, but unscheduled, symposia of the 
Institute may be found listed in November 
CEP, page 180. Correspondence on proposed 
papers is invited by the symposia chairmen. 


Applied Heat Transfer— | 


Foams and Froths—J. Louis | 
of Chemical Engineering, Univ. | 
Mich. Ethylene—Her- | 
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rubber-covered cast iron 
plates and frames. 


Polyester plate fiberglas- 
reinforced. 


Stainless steel plate. 


SHRIVER & 


812 HAMILTON STREET - 


SHRIVER 


PRESSES 


T0 PROTECT PRODUCTION 


FILTER 


Are Made to Protect 
e The Equipment 
e The Purity of Product 


To meet any corrosive, abrasive or 
other conditions during filtration which 
may be destructive to equipment or 
harmful to purity and quality of the 
material being processed, Shriver 
Filter Presses can be supplied with 
plates and frames. 


1—Of cast iron or aluminum coated 
with polyvinyl chloride or other resins, 
or with rubber. 


2—Of solid rubber, glass-reinforced 
polyester, Haveg, stainless steel or 
other alloys. 


The factors of suitability, first cost, 
strength and available filtering area 
must be considered specifically for 
each application. 

We'll be glad to consult with you 
on the best means of ‘protective’ 
filtration. 

COMPANY, INC. 


HARRISON, N. J. 


SALES REPRESENTATIVES IN: Decatur, Ga.—Houston, Tex.—Livonia, Mich.—St. Louis, Mo. 


Son Francisco, Col.—Montreal, Que.—Toronto, Ont. 


FILTER PRESSES - VERTICAL 
HORIZONTAL PLATE FILTERS 


SLAB FORMERS - DIAPHRAGM PUMPS + ELECTROLYTIC CELLS 
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LEAF FILTERS + FILTER MEDIA 
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EE | Solid rubber plate. 


of Chemical Engineers announces... 


LDEN JUBILEE OF 


ENGINEBRING 


JUBILEE WEEK HIGHLIGHTS 


Focal point of the A.I.Ch.E.’s observance of 
the 50th anniversary of its founding will be the 
Golden Jubilee Celebration in Philadelphia, 
June 22 through 27, 1958. Highlights of the 
extensive ceremonial, technical, and social pro- 
grams will be: 


e A Ceremonial Session—to be addressed by 
a major representative of the U. S. Govern- 
ment, and attended by a distinguished delega- 
tion of chemical engineers from all over the 
world. 


¢ A Golden Jubilee Banquet—at which Mr. 
Crawford Greenewalt, president of E. I. du 
Pont de Nemours & Company, will speak. 


e A Golden Jubilee Ball—which will follow 
the banquet. 


© A unique technical program—summarizing 
the accomplishments of chemical engineering 
over the last half century, spotlighting deficien- 
cies in our present state of knowledge, and fore- 


casting methods for closing these gaps. 


e A full program of plant trips—to the Dela- 
ware Valley’s busy chemical centers. 


¢ Plus—plenty of time and facilities for 
recreation and meeting your colleagues, and a 


Box 8138 Ladies’ Program to make your wife’s visit 


Philadelphia Pe. memorable. 


1 
ale 
Lote: 
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; 
2 Fe to 
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66 hen one endeavors to trace the 

Wee. of any human institution 
or society,” wrote John C. Olsen, first 
Secretary of AJ.Ch.E., “the path al- 
most invariably leads back to some 
outstanding personality whose mind 
first conceived the need and purpose 
of the organization and whose initia- 
tive and industry were responsible for 
its early growth and development.” 


Olsen was referring to Richard K. 
Meade, “a brilliant engineer and the 
pioneering editor and founder of The 
Chemical Engineer. Meade first sug- 
gested, and exerted great personal in- 
fluence in the founding of the new 
society. 

His ‘brave little publication’ had 
only rounded out its first year of ex- 
istence when in 1905 its editor wrote— 
under the title, “Why not the Ameri- 
can Society of Chemical Engineers” — 
an impassioned appeal. Meade cited 
other professional societies as serving 
groups with different interests, main- 
tained there must be “at least 500” 
members of this new profession. He 
cited training being given in “most of 
the leading technical institutions.” 
Meade concluded that ‘“a_ society 
formed of such men could not fail to 
be of benefit.” 

As is often the case, not much hap- 
pened after publication of this editor- 
ial, except that Meade remained un- 
ceasing in his efforts to gain support 
for his ideas. Not to be discouraged, 
he reprinted the editorial in March, 
1907. This time, he followed it with 
personal letters to fifty or more lead- 
ing members of the profession. Olsen 
reports that Meade then “found willing 
support in a growing sentiment that 
there was a real need fora... 
society with high ethical and profes- 
requirements for membership 
Meade subsequently called a 
meeting to be held during the 1907 
ASTM meeting in Atlantic City, for 
the purpose of discussing organization. 

Attending Meade’s Atlantic City 
meeting were, besides Olsen, ten per- 
included William H. 


sional 


sons which 


Walker, Arthur D. Little, and W. M. 
Booth (who served as secretary), and 
Charles F. McKenna, a chemical engi- 


neer oi great prestige, who came down 
from New York City to preside. This 
meeting established that the proposed 
organization could be foreseen as 
“maintaining highest standards,” stim- 
ulating improvements in education, and 
exerting favorable effects toward the 
passage of legislation for the better- 
ment of the patent procedure. The 
question “what is a chemical engi- 
neer ?”’ kept coming up at this meeting 
as well as subsequent ones. In 1907, 
this question served to raise doubt in 
the minds of some that unanimity of 
support would be available to insure 
the success of a separate society. It 
became obvious that nothing organiza- 
tionwise could be undertaken under 
such circumstanes, so there was ap- 
pointed a “Committee of Six,” to con- 
sider and develop information from 
members of the profession (by corre- 
spondence) on the advisability of or- 
ganizing, conditions for membership, 
etc. McKenna was made chairman, 
the others being Meade, Booth, Olsen, 
Walker, and Little. 

One of the first decisions of the new 
committee, reached at its meeting 
in New York City on July 8, 1907, 
was to make a mail survey of mem- 
bers. A list of 600 names of men 
known in the chemical profession was 
used. Eight broad questions were 
asked, ranging from opinions about 
formation of the new society, reasons 
why, and others having to do with 
entrance membership 
grades, etc. 

About 200 replies were received. 
“Of these, 70 or 80 per cent were 
favorable to the formation of the new 
society,” reports Olsen. However, a 
few prominent persons expressed the 
view that support should be given ex- 
isting societies rather than to a new 
one. Although convinced that these 
few objections did not represent the 
general view of the profession, the 
committee felt it desirable to hold a 
larger and open meeting so that those 
in favor of, as well as opposed to the 
formation of a new society could ad- 
vance their arguments and opinions. 

A planning meeting was first held 
on December 9, 1907 by McKenna, 


requirements, 
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Meade, Olsen, and Walker. It was de- 
cided to appoint a_ representative 
“Committee of Fifty,” inviting it to 
meet at the Hotel Belmont, New York 
City, on January 18, 1908. 21 at- 
tended the meeting, and 14 expressed 
their views by letter. From Olsen's 
comments, it seems that this meeting 
served more to hear expressions of 
views than it did to produce conclu- 
sions or actions. It did authorize the 
Committee of Six to put the question 
of whether or not to organize up to 
the full Committee of Fifty by mail 
vote, sending each member a report in- 
cluding a full stenographic record of 
the discussions, a preliminary state- 
ment of membership requirements, and 
a statement by the Committee of Six 
that it concluded that the general sense 
of the discussion was to go ahead with 
the organization, publication of trans- 
actions, etc. 

From this survey, 36 replies were 
received. 22 were affirmative, 6 nega- 
tive, and 8 neutral (three of the latter 
saying they would join, however). The 
Committee of Six felt it could 
proceed, and so it set the date of June 
22, 1908 for a day-long organization 
meeting in Philadelphia. Invitations 
were sent to 100 whom it was thought 
could qualify for membership. 

“Enthusiasm ran high among the 40 
men who met in Philadelphia’s Engi- 
neers’ Club that hot June day,” reports 
Olsen. McKenna, serving as tempor- 
ary chairman, introduced Samuel P. 
Sadtler, who welcomed the group on 
behalf of Philadelphia industry. Mc- 
Kenna spoke on “Justification of the 
A.1.Ch.E.” Then committees on Cre- 
dentials, Constitution, and Nomination 


now 


were appointed. In an afternoon ses- 
the latter two committees re- 
ported, a constitution was adopted, and 
the following slate of officers was 
elected: president, Sadtler; first v-p, 
McKenna; second v-p, H. A. Hunicke: 
third v-p, E. G. Acheson; secretary, 


s10n, 


Olsen; treasurer, Booth: auditor, 
Meade. 
The Credentials Committee subse- 


quently reported all present entitled to 
be members. Later all were made 
charter members. 


"AMERICAN 
estitutcor] Jubilee background .. . 
CHEMICAL 
4 ENGINEERS, 

e 117 


PREPRINTS of papers to be presented at the Nuclear Engineering & Science Con- 
ference of the 1958 Nuclear Congress in Chicago March 17-21 will be available 
February 15. This Congress, the fourth of such meetings, is sponsored by the American 
Nuclear Society and over thirty national engineering and scientific societies and is 
coordinated by Engineers’ Joint Council. Preprints listed on these two pages may be 
obtained at the cost of 50¢ each by ordering direct from the Congress Manager, 
AIChE., 25 West 45 Street, New York 36, New York. Please make checks payable 
to American Institute of Chemical Engineers. (See convenient order form on next page.) 


NUCLEAR ENGINEERING 
& SCIENCE CONFERENCE 


e Commercial Use of Radioactive 


Tracers 

71 Fungicidal Action Tracer Studies, Green- 
lee, et al, Battelle. 

70 Tracers in Extreme Pressure Lubrication, 
Loeser, et al, Chrysler. 

75 Tracer Leak Location § in 
Tanks, Sullivan, Nat'l Lead. 


e Reactor Component Develop- 

ment, Fabrication, and Testing 

74 Diaphragm Feed Pumps for Homo. Re- 
actors, Gabbard, ORNL. 

76 High Temp. Canned Liquid Metal Pumps, 
Steele, West. 

77 Selection Guide for 
Wepfer, West. 
30 Control Rod Mechanism for Argonne 
Low Power Reactor, Kann, Argonne. 
167 Welded Seal for Reactor Vessel Head, 
Garner, et al, Combust. Engrg. 

80 Control Rod Mechanism for Hermetically 
Sealed Reactor, Gertz, et al, West. 

149 Control Valves for Homo. Reactor Test, 
Billings, ORNL. 


e Standardization, Codes, and 


Licensing 

78 Structural Evaluation Procedures, Cooper, 
Knolls. 

79 Design Code Problems, Zickel, G-E. 

132 Pressure Piping Inspection and Testing, 
Malcolm, et al, Chapman Valve. 


e Reactors for Process Heat and 


Radiation 
162 Chlorination of Mesitylene and Naphtha- 
lene, Sergy, et al, U. Mich. 


e Production and Miscellaneous 
Application of Radioisotopes 


45 Irradiation Release of Strain in Prince 
Rupert’s Drops, Greene, N.Y. Cer. Coll. 

60 Tritium as an Instruments lonizing Source, 
Vanderschmidt, et al, Nat’! Res. 

48 Radiation Effects on Cellulose and Deriv- 
atives, Teszler, et al, N. C. State. 

135 Density of Sediment by Gamma Scatter- 
ing, Timblin, Denver Fed. Cntr. 

136 Production of Barium-140, Legler, et al, 
Phillips. 


e Reactor Operation and Main- 


tenance 

81 Start-Up and Operation of Sodium Re- 
actor Exper., Glasgow, Atom. Intl. 

82 Direct Maintenance for Homo. Reactor 
Test, Beall, et al, Ohio Pwr. 
Full Power Testing at Shippingport, 
Schaffer, Duquesne. 
Army Package Power Medin 
et al, Alco. 
Proposed Fuel Handling Facilities, Bel- 
larts, G-E. 
Nuclear Operator Training, Enstice, et al, 
West. 


Multiwalled 


Canned Pumps, 


Reactor, 


90 Planning for the Startup of the Dresden 
Nuclear Power Station, Perkins, et al, G-E. 

91 lon Exchange Remova! of Fission Prod- 
ucts from High-Purity Water. Laboratory 
Development Work Associated with the 
PWR Radioactive Waste Disposal System, 
Lindsay, et al, West. 

92 Long-lived Circulating Activity at APRR- 
1, Small, Alco. 

130 Water Treatment Process for the Dresden 
Nuclear Power Station, Ongman, G-E. 


e Fuel, Control, Moderator and 

Coolant Materials 

13 Active vs. Inactive 
Vaughan, Battelle. 

19 Design and Properties of Alloys for PWR 
Control Rods, Cohen, et al, West. 

18 Pile-Irradiation effects on U,Si, Bleiberg, 
et al, West. 

23 Radiolytic and Pyrolytic Decomp. of 
Organic Coolants, de Halas, G-E. 

20 Organic Coolant in a Heavy Water Re- 
actor, McNelly, G-E. 
Transformation Cooling Rate Effects on 
Recrystallization of Beta Quenched U, 
Gardner, et al, G-E. 
Electron Metallography of U-Ni Diffusion 
Zones, Angerman, DuPont. 
Corrosion of U-Zn Alloys in High Temp. 
Water and Steam, Kass, et al, West. 
Carbon Effect on Transformation of U-Nb 
Alloys, Maier, et al, West. 
Corrosion of U-Nb Alloys in High-Temp. 
Water, Chirigos, et al, West. 
High Temp. Fatigue Testing of U, Bohn, 
et al, la. State. 
Cement Control Rod Fabric by Powder 
Rolling, Storchheim, Metals Res. & Dev. 
Blending vs. Re-Enrichment for Slightly 
Enriched U, Kaliman, et al, B&W. 
Uranium Refinery Waste Effect on Re- 
ceiving Waters, Tsivoglou, et al, U.S. Pub. 
Health. 
LMFR Breeder Blanket by Fusion Elec- 
trolysis, Sibert, et al, Horizons, Inc. 
Silver Base Alloy for Control Use in 
Nuclear Reactors, Haffeman, et al, West. 
Prep. and Prop. of UO, Powder, Har- 
rington, et al, Mallinckrodt. 

104 Dispersed Boron Control Rods, Paprocki, 
et al, Battelle. 


UO,-O, System, 


e Experimental Power Reactors and 


Advanced Concepts 

93 Direct Cycle Reactors for ANP, Szekely, 
G-E. 

33 Control System on a Turbine-Generator 
Supplying Commercial Power as a Nuclear 
By-Product, Bassett, et al, Knolls. 

98 Natural Circulation Boiling Reactors, 
Flinn, et al, Argonne. 

99 Evaporatively Cooled Reactor, 
et al, Stanford U. 

100 Armour Dust Fueled Reactor, 
Armour Res. 


Leppert, 


Krucoff, 
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e Health Physics and Instrumenta- 
tion 
4 Application of Pulse Height Analysis to 

Health Physics Problems, Carlson, et al, 
DuPont. 

49 Trends in Radiation Protection 
Nuclear Reactors, Truran, G-E. 

94 Recent Developments in Personnel Radia- 
tion Dosimetry, Fitzgerald, et al, G-E. 


e Reactor Physics 

51 A Magnetic Beam Focusing and Analyzing 
System for Cyclotrons, Boring, et al, G-E. 

95 The Role of Accelerators in Reactor Re- 
search, Burrill, Hi Volt. 

96 Nuclear Physics and Core Design for the 
Merchant Ship Reactor, Wood, B&W. 

97 Nuclear Design of Aircraft Reactors, 
Selengut, G-E. 

124 Full-Scale Turbojet 

Moteff, G-E. 
Problems with Plutonium Recycle and 
Exper. Reactor, Tripplett, G-E. 
Reactor for the Irradiation of Bulky Ma- 
terials and Equipment, Fischer, et al, G-E. 
Exper. Fission Rates Compared with 
Calc. Values in Small Diam. Fuel Pins, 
Calkins, et al, Battelle. 


with 


Activation Exper., 


e Temperature Measurements and 

High Temperature Instrumentation 

56 High-Temp. Fission Chamber, Ruble, et al, 
ORNL. 

123 High Temperature Neutron Detector, Sehr, 
Knolls. 

151 Temp. Meas. in French Reactors, Weill, 
Reactor Controls Grp., France. 
High Temperature Pressure Meas., Ing- 
ham, et al, Manning. 
Temperature Measurements in High Flux 
Regions, Graigue, DuPont. 
Thermocouples to Establish Accuracy of 
Temp. Meas. to 2000° F., Potts, Un. Carb. 
Nucl. 


e Waste Treatment and Disposal 

14 Ground Containment and Wastes Control 
at Hanford, Brown, et al, G-E. 

44 Reactor Fuel Process Wastes, 
et al, Un. Carb. Nucl. 

67 Ruthenium in Fixation of Fission Prod- 
ducts, Erlebach, et al, Canad. AEC. 
Savannah River Wastes, Manowitz, et al, 
Brookhaven. 

55 Treatment of Wastes Using lon Transfer 
Membranes, Mason, et al, MIT. 

101 Design of Shippingport Waste Disposal 
Plant, LaPointe, et al, Westinghse. Elec. 

102 Waste Disposal From Dresden Station, 
Falk, G-E. 

141 Radioactive Wastes—Evropean Practice, 
Straub, Taft. 


e Reactor Plant Instrumentation 
6 Meas. of Primary Water Flow, Collins, 
Knolls. 


Blomeke, 
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5 Instrumentation for 2000  Ib./sq.in 
600° F. Slurry Test Loops, Goldsmith 
(West.) and Wentzel, Penn. P&L. 
36 Feedwater Contro! System for EBWR, 
Morse, et al, L&N. 

34 Meas. of Gases in High Pressure Water 
Reactor Plants, Steiner, G-E. 

103 Control for Boiling Water Reactors, Brey, 
L&N. 

163 Steam Generator Instrumentation for 

Power Plant with Analog Computer Veri- 

fication, Lynch, et al., G-E. 


e Reactor Location and Safety 

15 Gainesville, Florida, Area Factors Affect- 
ing Location of Research Reactor, Reichert, 
U. of Florida. 

46 Pu Recycle Reactor Hazards, Wittenbrock, 
GE 

106 Health Physics for Urban Facility, Baum, 
Armour Res. Fdtn. 

148 Design of Nuclear Lab, Weinberg, Astra, 
Inc. 


e Thermal and Mechanical Design 

107 Core Thermal Design of Army Package 
Reactor LA, Brondel, Alco. 

108 Electrolytic Analog for Reactor H.T. Prob- 
lems, Anthony, et al, Nucl. Dev. Corp. 

145 H.T. of Polypheny!l Coolants, Silberberg, 
et al, Atomics Intl 

27 Free Convec. H.T. to Water and Hg in 
an Enclosed Cyl. Tube, Hartnett, et al, 

144 Effect of Volume Heat Source on Free 
Convec. H.T., Randall, et al, Purdue U. 

146 Boiling Press. Drop in Thin Rect. Chan- 
nels, Sher, et al, West. 

147 2-Phase Steam-Water Press. Drops, Isbin; 
et al, U. Minn. 


e Reactor Control Instrumentation 

42 Design of Safety System for Fermi Power 
Plant, Underkoffler, et al, At. Pwr. Div. 

32 Instrumentation for Boiling Water Re- 
actor, Kornblith, G-E. 

53 Power Plant Transfer Functions, Smets, 
et al, MIT 

50 Modules in Reactor Control Instrumenta- 
tion, Cockrell, et al, L&N. 

152 French Control Instrumentation, Weill, 
Reactor Controls Grp., France. 


3 Fission Product Monitors, Kohl, Tracerlab, 
Inc 
111 Aircraft Nuclear Reactors Controls, 
Gorker, G-E. 


e Progress in Commercial Power 

Reactor Development 

69 Power for First Nuclear Merchant Ship, 
Whitelaw, B&W. 

127 Commercial Power Plants Devel., Farb- 
man, West. 

131 Con. Edison Generating Station, Hanson, 

et al, B&W. 


e Reactor Plant Materials 

24 Corrosion Screening of Materials for 
NaK Heat Exchange, Basham, et al, 
Battelle. 

109 Corrosion Tests of Materials in Irradiated 
Organics, Kline, North Amer. 

37 Radiation Damage of 7 Non-Fissionable 
Metals, Bruch, et al, G-E. 


e Nuclear Education and Training 
164 University-Industry Relationships, Murphy, 


la. State. 

165 Industry-Government Relations, Davis, 
AEC. 

166 Training for Industry Personnel, Harris, 
AIF. 


e Fuel Element Development, 

Fabrication, and Testing 

38 Fabr. of S.S.-UO, Fuel Plctes, Weinberger, 
et al, Sylvania-Corning. 


113 Diffusion Zone Growth of Zircaloy-Clad 
U-Nb Elements, Stackhouse, et al, West. 

114 Gas Pressure Bonding of Assemblies, 
Paprocki, Battelle. 

115 Forge Rolling Element and Cover Plates, 
Johnson, et al, Clevite. 

116 Fuel Irradiation Test Facilities, Schlitz, 
et al. Argonne. 

129 Model Studies of Element Flow Char- 
acteristics for Fermi Reactor, McDaniel, 
et al, U. Mich 

140 Feasibility of Tracer System for Locating 
Element Failure in PWR, Pobereskin, et al, 
Battelle. 


e Reactor Safety and Start-up 

Instrumentation 

41 Variation of Trip Point in ORNL Type 
Safety System, Cockrell, et al, L&N. 

35 Transistor Count Rate Systems, Weisner, 
DuPont. 

154 Radiation Damage to BF, Proportional 
Counters, Wilson, West. 

156 Counting Channel Pulse Transmission 
Circuit, Parnell, Mpls.-Honeywell. 


e Reactor Systems Analysis 

58 Root-Locus Analysis of Reactor Systems, 
Lemon, Bendix. 

59 Signal-Flow Graphs in Kinetic Analysis 
of Reactors, Van Rennes, Bendix. 

54 Digital Evaluation of Transients for Power 
Plant Design, Scheib, et al, Knolls. 

112 Variable Transport Lag Simulation, Holz- 
mann. 

138 Control of PRPR—Gas Balance with 
Mechanical Supplement, Fletcher, G-E 
153 Techniques in Power Plant Simulation, 
Weill, Reactor Controls Group, France. 

52 Parallel Operation of Reactor Plants, 
Sanderson, et al, West. 

128 Model Coolant Flow Studies in PWR, 
Grochowski, et al, West. 

137 Coolant Temperature Rise in PWR During 
a Loss of Flow Incident, Weisman, et al, 
West. 

150 Power Driven Rod Insertion, Stell, et al, 
West. 


e Research and Test Reactors and 

Critical Assemblies 

29 Safety in Handling and Storage of Fuels, 
Ketzlach, G-E. 

57 Design of Enriched U Neutron Flux 
Converter, Anliot, et al, Admiral. 

117 Mechanical Design of SPERT Reactors, 
Wilson, et al, Phillips. 

118 High Power Intermediate Enrichment Pool 
Reactor, Jacobson, et al, G-E. 


e Chemical Reprocessing 


21 Pilot Plant Fluorination of U Fuel Ele- 
ments by BrF,, Strickland, et al, Brook- 


haven. 


Nome 
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26 Auxiliary Equipment, Unger, ORNL 

39 Disassembly of Spent Reactor Fuels, 
Barton, et al, AMF. 

28 Flow Generation, Measurement, and Con- 
trol, Dunn, et al, G-E. 

160 On-Stream Alpha Monitor, Hildreth, G-E 

"61 Continuous Analyzers in Pilot Plant, 
Pleasance, G-E. 

8 Nitrate Complexes Tetravalent Pu, 
Brothers, et al, Can. AEC. 

7 Homo. Reactor Test Chem. Proc. Plant, 
Burch, U.C. Nuclear. 

22 Economics of Reprocessing Using Solvent 
Extraction, Culler, ORNL. 

25 Geometrical Shape and Contin. Dissolu- 
tion of Al in Hg—Catalyzed HNO. 
Boeglin, et al, Phillips 

66 Cost for Fuel from a Single-Region 
Aqueous Homo. Reactor, Jealous, et al, 


U.C. Nuclear. 
122 Thorex Short Cooled Processing, Me- 
servey. 


139 Reprocessing U-Zn Alloy Reactor Fuel 
Elements, Leak, et al, Phillips. 


e Water Contamination and 


Treatment 

10 Radioactivity in Chicago Water Supply, 
Vaughn, et al, Dept. of Water. 

11 Adsorption of Radioactive Substances on 
Waterborne and Consol. Mtris., Barker 
U.S. Geol. Surv. 

47 Cross Connections: Their Prevention and 
Control at Y-12, Angele, U.C. Nuclear 

64 Movement of Radioactive Cations Under- 
ground, Ewing, U. Calif. 

72 Radionuclides in Cooling Water, Moeller 
(Taft), others, ORNL 

142 Coagulation Removal of Fallout Radio- 
activity in Waters, Setter, et al, Taft 

143 Gamma Spectrometer for Radionuclides 
in Water, Hagee, et al, Taft 

155 Beta Counters for Water, Hagee, et al, 
Taft. 


e Reactor Shielding and Con- 


tainment 

9 Thermal Design Considerations of Con- 

crete Shields, Davis, G-E. 

Civil Engineering Aspects of Dresden 

Power Station, Love, et al, G-E, others 

Bechtel. 

119 Reactor Shield Calculations, Edwards, G-E. 

120 Aircraft Nuclear Reactor Shielding, 
Aschenbrenner, G-E. 

73 ERB-Ii Primary Tank Support Structure, 
Seidensticker, et al, Argonne. 
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gees Canada’s largest city, is 
also its most diverting metropolis. 
Those attending the Canada-US. 
Chemical Engineering Conference, 
sponsored jointly by A.I.Ch.E. and the 
Chemical Institute of Canada in Mon- 
treal next April 20-23, will find this bi- 
lingual city compellingly different. 

It is an old and romantic city. Back 
in 1535, Jacques Cartier, commissioned 
by the King of France to explore the 
newly discovered continent, first vis- 
ited the Indian village of Hochelaga 
and climbed the mountain—an extinct 
voleano—which stands proudly and 
vexingly some 760 feet above the pres- 
ent city. He called it Mount Royal. 

The view from the chalet atop the 
mountain is an arresting one. The 
St. Lawrence River, islands, harbors, 
the mountains (including the Adiron- 
dacks) in the distance, turbulent ra- 
pids, and greenery against modern sky- 
scrapers—all and more fall into pic- 
ture-postcard grandeur seen from this 
height. 

On the south bank of the St. Lawr- 
ence can be seen the eastern end of 
the St. Lawrence Seaway project, a 
combined channel-deepening, canal- 
construction, and hydroelectric power 
job extending from Montreal well into 
the Great Lakes and designed to enable 
ocean-going ships to sail into the heart 
of the American continent. 

In old Montreal, a section on the 
fringe of the downtown financial dis- 
trict, once walled and fortified against 
Indian raids, still remain narrow 
streets and some buildings which date 
back to the French regime. Among 
the banks, insurance brokerage 
houses, restaurants, and shops are such 
famous old landmarks as the Seminary 
of St. Sulpice, and the Chateau de 
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PARLEZ-VOUS? 


Since Montreal is the fountainhead of the two-language culture for 
which Canada is noted, all of the city’s activities involve this duality. 
The traffic signs, news-stands, placards, merchandise, activities of 
business and social groups—practically everything that goes on has 
a bilingual flavor somewhere. Of the city’s six daily papers, four ore 
published in French. (One of the two English-language newspapers, 
the venerable morning Gazette, dates back to 1778 and none other 
than Benjamin Franklin had a hand in its founding.) Radio and 
television stations operate in either English or French. “Sens unique” 
and “one-way street’ means the same thing to Montrealers. To the 
visitor from the U.S., this double-language standard usually lends an 
air of foreignness that almost always piques the attention and lends a 
sparkle to everything the visitor does and sees. It is vastly different 
from their own cities, where colloquial English is normally the only 
speech heard. But it is no barrier to the enjoyment of Montreal. 


ONTREAL: C.1.C.—A.I.Ch.E. joint conference 


| Du Pont Company of Canada, Montreal, Canada 


Ramezy, built in 1705 by a Governor 
of Montreal and occupied, during the 
American invasion of Canada in 1775, 
by Benedict Arnold and later Benja- 
min Franklin. 


Du Coté de Chez Escoffier 


Montreal is justly renowned for its 
culinary arts and its restaurants. 
Within distances ranging from one 
block to five miles from the conven- 
tion seat are such internationally 
known eating places as the Café au 
Lutin Qui Bouffe; the Cavalier Room 
and Le Pavillon de la Salle of the 
La Salle hotel; Desjardins, noted for 
its seafood; Drury’s, specializing in 
English fare served in old English inn 
surroundings; the Eiffel Tower Res- 
taurant; the 400 Club; Martin’s; the 
Piazza Tomasso; Ruby Foo’s; and lit- 
erally scores of others. 

Montreal’s night life, with bistros, 
clubs, and dancing girls, is garish, in- 
timate, and gay with “name” stars 
frequently on the programs. Husband- 
and-wife parties go to such clubs as 
the Bellevue Casino, the Chez Paree, 
El Morocco, and the New Orleans; 
the Café. Mocambo, with its negro 
floor show, the Down Beat, which 
flourishes after others have closed, or 
the Maroon Club are the favorite re- 
sorts of “gentlemen on the town.” 


Busy Montreal 

As a major population center of the 
Western Hemisphere, Montreal is 
a provocative beehive of engineering 
activity. A sum of $454,103,200 in con- 
struction contracts was awarded in the 
city during 1956. 

For eight months of the year, Mon- 
treal is a major harbor. Then ice 
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closes the port. Lying 1,000 miles 
from the open sea, the harbor handles 
majestic liners and countless freight- 
ers. 

Major chemical companies having 
Montreal headquarters include: B-A 
Shawinigan, Brunner-Mond Canada, 
Canadian Chemical and _ Cellulose, 
Canadian Industries Limited, Canad- 
ian Resins and Chemicals, Chemical 
Developments of Canada, Cornwall 
Chemicals, Consolidated Mining and 
Smelting, Dominion Tar and Chemi- 
cal, Du Pont of Canada, Monsanto 
(Canada), Nichols Chemical, St. 
Maurice Chemicals, Shawinigan 
Chemicals, and Standard Chemicals. 

Within the city are two universities. 
One, the Université de Montréal, with 
a student body of about 12,000, was 
first opened in 1876 as a branch of 
Université de Laval in Quebec City 
and became an independent university 
in 1920. The second is world-famous 
McGill University, situated where once 
stood the home and estate of its 
founder, Sir James McGill, which re- 
ceived its charter in 1821. Either 
campus is worth a visit. 

Lending old-world character to the 
city are several farmers’ markets. One 
is known as Bonsecours, and here 
haggling over the farmers’ products 
is conducted amid jocularity that is as 
amusing for the visitor to watch as it 
is for the habitant to participate in. 

Whether attending the Montreal 
Conference for the chance to share 
technical sessions and friendly discus- 
sions with your neighbors to the north, 
or frankly for the broadening experi- 
ence of a visit to this most interesting 
metropolis, you may be assured that 
either way will be a pleasant, reward- 
ing experience. 


‘ ’ 
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GOLDEN ANNIVERSARY 
is your 
GOLDEN OPPORTUNITY! 


May 1958 CHEMICAL ENGINEERING PROGRESS will be a spectacular 
issue commemorating the “Chemical Engineers’ Golden Jubilee" 


The American Institute of Chemical Engineers’ 50th 
Anniversary marks a major milestone in the progress 
of the Chemical Process Industries, from the celluloid 
era to today’s rocket fuels. From vital discoveries in 
basic research, through the entire scope of chemical 
engineering, A.I.Ch.E. will celebrate fifty fabulous years 
of achievement. 


A salute to the past is only part of the celebration. The 
main theme of the Jubilee program next June at Phila- 
delphia will be “A Look to the Future.” Here is the real 
significance of May CHEMICAL ENGINEERING PROGRESS 
for all advertisers—chemical engineers dedicated to the 
growth and development of all chemical industries. 


This is truly a golden opportunity for manufacturers 
to instill both their corporate and their product mes- 
sages in the minds of responsible chemical engineers— 
men whose decisions are essential to the purchase and 


specification of practically all chemicals, equipment, 
materials and engineering services in the chemical pro- 
cess industries. 


Highlights of May C.E.P. include a History of Chemical 
Engineering and A.I.Ch.E., and a survey of Chemical 
Engineering Around the World, plus other fascinating 
features and timely engineering articles. This matchless 
editorial selection insures intensive readership. 


Take full advantage of this unusual opportunity to in- 
vest in your company’s future in the growing C.P.I. 
Join the many advertisers who are planning special 
product progress stories to relate their company growth 
to the Golden Jubilee of A.I-Ch.E. 


The May 1958 issue of C.E.P. will be a big issue—your 
big opportunity to get big results. Be sure to reserve 
adequate space. 


PROGRESS 


Published for chemical engineers by the 
American Institute of Chemical Engineers 
25 West 45th Street, New York 36, N. Y. 
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TRUBORE STIRRERS 


The most widely used precision 
glass stirrers in research today. 


PERFORMANCE 


Because of the extremely close tol- 
erances to which Trubore Stirrers 
are manufactured, accurate tests 
show an average leak rate of only 
6/4 mm. Hg./min. (unlubricated) 
at 760 mm. Hg. differential pres- 
sure. For lubricated stirrers, leak- 
age is less than 0.05 mm. Hg./min. 
for the same pressure differential. 
Manufacturing accuracy assures 
complete interchangeability of 
rods and bearings. 


BEA RIN G 
$OR JOINTS 


STIRRING RODS 


E 


“FLEX-GRIP” CHUCK 
(Pot. applied for) 
J Has flexible insert which 
allows for mis-alignment 
of rods without danger 

of rod breakage. 


“STIR-LUBE” 
Superior low-melting 
lubricant for long bearing life. 


NEW BULLETIN 5700 
shows complete list of acces- 
sories including stirring mo- 
tors. Ask Dep’t TS-G.. . to 
send you copy. 


ACE GLASS INCORPORATED 


VINELAND # NEW JERSEY 
Midwestern Division 
LOUISVILLE, KY.—Box 996 © 


PACKAGED NUCLEAR FUEL REPROCESSING 


PLANTS PROPOSED 


Revenue recoup from radioactive 
by-products suggested as possible 
way out of the reprocessing di- 
lemma. 


Methods of recovering uranium and 
plutonium cheaply have occupied those 
most closely concerned with the nu- 
clear fuel problem for the past few 
years. Major attention has been given 
to processing plants designed to handle 
a variety of fuels from a number of 
reactors. Most studies indicate that to 
achieve low unit costs, such plants re- 
quire a substantial capital investment 
and a plant capacity well in excess of 
the present commercial market. 


“Package” Deal 


An alternative approach to the proc- 
essing of spent radioactive fuels that 
might be suitable to the market con- 
ditions of the next few years was pro- 
posed by Charles G. Manly of AEC at 
the Reactor Fuel Piocessing Sympos- 
ium in New York, October, 1957. 
Manly suggested a “packaged” reproc- 
essing plant designed to recover radio- 

addition to uranium and 
as the best solution to the 


isotopes, in 
plutonium, 
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engineered rotary 
mechanical seal that is made 
to meet YOUR SPECIFIC 
SEALING NEED using 
selected alloys, carbons and 
ceramics. 


In general, Dura Seals can 
be installed on new or exist- 
ing equipment—no sleeves or 
special machining necessary. 


preblem of low cost processing. Each 
plant would be designed to process the 
reactor fuel used by reactor 
“owner” at a particular reactor site. 
The economics of this approach are 
still uncertain because chemical re- 
processing has not advanced to a 
stage where firm cost statements can 
be made: data are lacking on which 
chemical plant is best to use, storage 
of waste solutions, and the size of the 
market for fission products. However, 
the possibilities of a packaged plant are 
attractive as an initial step for indus- 
try. The potential revenue from the 
sale of recovered by-products is the 
major factor that makes it attractive. 
Also it would permit industry, rather 
than the Government, to handle the li- 
requirements for processing 


one 


censing 
“hot” fuels. 


Cost Advantages 


Integration of plant reactor 
processing at the site of 
tor offers cost advantages over plants 
sites, such as sharing of 
land, utilities, overhead, site improve- 
ments, common staffing, laboratories, 


etc. Such an arrangement could 


a large reac- 


at separate 


also 
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save on the cost or rental of shipping 
containers and the cost of transporting 
radioactive fuel elements. The proc- 
essor could ship clean, “cold” fission- 
able material at much lower cost. Ac- 
countability requirements and process 
control could be reduced. A single fuel 
could be processed continuously with- 
out the expense and loss of time for 
cleanout required for processing of dif- 
ferent fuels. 

There is the probability that, when 
a sufficient volume of spent fuel is 
available to keep a large reprocessing 
plant operating at a reasonable load, 
unit costs would be lower than those 
for a small packaged plant. But the 
main point is to explore ways in which 
industry can provide for the process- 
ing of spent fuel elements in the quan- 
tities likely to be available in the next 
few vears at the lowest cost. 


Revenue from Isotopes 


“Operators should not consider re- 
actors merely as sources of heat,” con- 
tends Manly. The plants also produce 
millions of curies of radioactivity in 
fission products which can also be a 
source of revenue. It is the potential 
magnitude of such revenue that makes 
the packaged processing plant worth 
examining. Revenue may be gained 
from the “cooling” of spent fuels in an 
on-site gamma radiation facility prior 
to processing, or from rentals for use 
in an off-site facility. For example, 
the AEC derives $100/yr. per MTR 
fuel element from such rentals, includ- 
ing the four per cent i e charge. 

Reprocessing plants can also be the 
direct source of revenue from sale of 
radioisotopes recovered from the gross 
fission products. It is possible that the 
market for these isotopes can be 
greatly expanded. At present, this ex- 
ansion might possibly be hindered by 
the inability of the AEC to guarantee 
larger quantities for sale. These iso- 
topes are now obtainable as the result 
of processing radioactive fuels, but 
they require further separation and 
purification. These additional steps 
offer the real advantages to be derived 
from the sale of bulk quantities of 
radioisotopes. The additional capital 
outlay required is only incremental to 
the original cost of the reprocessing 
plant. This should be low enough to 
be attractive for at least some isotopes. 
For instance, the extraction and sale 
of long-lived cesium and strontium iso- 
topes from processing plant waste 
could aid in simplifying the storage 
and disposal problem. 

Lacking specific engineering design 
assumptions must be 


data, certain 


made: the plant would be designed as 
an imtegral part of a nuclear power 
(Continued on page 124) 
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TO MEET YOUR BULK WIRE 
CLOTH NEEDS, we have a 
wide variety of specifications 
from the finest to the coarsest 
mesh-—-in any metal or alloy —in 
the most frequently used speci- 
fications ready for immediate 
shipment. Individual loom opera- 
tion and careful inspection just 
before shipment assures accurate 
mesh count and uniform mesh size. 
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The Cambridge Wire Cloth Company 
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Let us quote on your next order 
for wire cloth. Call your Cam- 
bridge Field Engineer listed in 
the telephone book under “Wire 
Cloth”. Or write direct for FREE 
94-PAGE CATALOG and stock list 
giving the full range of wire cloth 
available. Describes 
fabrication facilities 
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lurgical data. 
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DOYLE & ROTH 
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LIQUID COOLERS 


FOR YOUR wacsual 


“COOLING REQUIREMENTS 


Employing the flooded refrigeration principle, 
the coolers which are of special multipass design 
may be used effectively for handling viscous or 
slurry type liquids. The package includes a com- 
plete refrigeration cycle, completely assembled 
and tested, ready for quick installation and im- 
mediate operation. These units are available ina 
range of sizes from 5 to 100 H.P. 


ILLUSTRATED ABOVE IS ONE OF THE MANY PRODUCTS 
FROM OUR COMPLETE LINE OF HEAT TRANSFER EQUIPMENT 


Contact Doyle & Roth for prompt attention to your 
Individual Requirements 


DOYLE & ROTH co. wc 


136-50 TWENTY-FOURTH STREET ° 


BROOKLYN 32, N. Y 
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REPROCESSING . 


(Continued from page 123) 


station, would handle a single type of 
fuel. Minimum capacity would be 
sufficient for an average 1.3% * enrich- 
ment type fuel at 13,500 kg./yr., or 
1.9% +t at 16,200 kg./yr. Operating 
cost of such an integrated on-site plant 
(including a hypothetical krypton-85 
recovery at about $15/curie) should 
not exceed $400,000 /yr. 


Feasibility 

Although the AEC has experience 
in fuel reprocessing technology and 
fission-product recovery, they know 
little of the design problems inherent 
in this theoretical small plant. The 
small throughputs of reactor fuels from 
a single power station require use of 
the simplest, lowest-cost reprocessing 
plants. Many variations in the design 
of a packaged plant seem possible. It 
might only process as far as the first 
decontamination step, or it might go 
further, depending upon the fuel fabri- 
cator’s use of material. It might merely 
make a gross separation of fissionable 
material from fission products to pro- 
duce uniform feed for a central proc- 
essing plant. 

The idea of a packaged processing 
plant using by-products might make 
the reprocessing of radioactive fuels 
more attractive to industry. For spe- 
cial situations reactor owners might 
also own the reprocessing plant. 
Chemical plant designers can expect 
at least a limited market for stripped- 
down packaged reprocessing plants. 
Every purchaser of a large reactor, 
private or Government, would be a 
prospective customer, regardless of 
geographical location. Expanding 
chemical companies might consider one 
or two packaged plants as a part of 
their development programs. 

“This suggestion is not a panacea,” 
concluded Manly. “It applies only to 
the handling of the fuel business now 
developing. It is the step industry 
must take to meet the 1961 market for 
processing spent nuclear fuel. It seems 
feasible without a large capital invest- 
ment. Whether this can be done pro- 
fitably depends on the ingenuity of 
chemical plant designers. But one im- 
portant fact must be considered: there 
are only 3 to 4 years remaining until 
1961 when spent fuel from domestic 
reactors must be processed. There is 
no time to delay in tackling the prob- 
lem.” 


* Fuel from Dresden plant of Commonwealth 
Edison. 
t Fuel from Rowe plant of Yankee Atomic 


| Electric Company. 
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THESE EIMCO CLIENTS ... EACH WITH A DIFFERENT FILTERING JOB 
PROFIT FROM EIMCO “ TAILORED TO FIT “ FILTERS 


EIMCO CONTINUOUS BICARB WHEEL EIMCO PRESSURE DRUM WITH REPULPER 
Filters in Soda Ash Process (Uses 3, 4 and 5 press rolls) Handles flammable material 


Behind the development of each of 
these Eimco Vacuum and Pressure Fil- 
ters, lies the story of an individual chem- 
ical processor who needed a special fil- 
ter for a specific job and sought Eimco’s 
help. 


Eimco responded by giving each re- 
quest individualized attention. We uti- 
lized “pre-analysis” information provid- 
ed by competent Eimco Sales Engineers; 
complete, modern test facilities and data 
at the Eimco Research and Development 
Center, and know how and experience 
EIMCO VACUUM PRECOAT of skilled Eimco Technologists. EIMCO PRESSURE DRUM 

Filters @ yeast liquor Deashes coal tar 

Eimco has discovered many new in- 
fluencing factors in vacuum and pres- 
sure filtration, important to the total 
economic picture. A particular vacuum 
advantage may be offset by a more 
profitable pressure advantage, elsewhere 
(or vioe versa). Eimco balances these ad- 
vantages to assure you the most profit- 
able equipment selection from a realis- 
tic investment-operating cost standpoint. 


Because custom design calls for a high 
degree of specialization, it is important 
that you begin by talking over your 
problem with an Eimco Representative. 
Filters for a Phenol, Acetone and Let us arrange this meeting at your con- EIMCO CONTINUOUS VACUUM DRUM 

Alphamethy! Styrene Producer venience. Handles an acrylic polymer slurry 


THE EIMCO CORPORATION 
SALT LAKE CITY, UTAH 


Research and Development Division, Palatine, Illinois . Process Engineers Inc. Division, Sen Moteo, Celifornia 
Export Offices: Eimce Building, 51-52 South Street, New York 5, N. Y. 
BRANCHES AND DEALERS IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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' | NUCLEAR NEWS 


Lawrence 2-Stage Vertical Pump for Pump- 
ing Liquid Chiorine out of Tanks. 


The first 10-million-volt tandem accelerator—— 
claimed to be the world’s largest Van de 
Graaff—is in the assembly stage at High Volt- 
age Engineering Corp., Burlington, Mass. The 
34-foot long steel pressure vessel shown in 
photo measures 8 feet in diameter, and covers 
the voltage-generating assembly of the unit. 
Tandems are being built by High Voltage for 
Atomic Energy of Canada, the University of 
Wisconsin, and Florida State University. Cost 
of the 35-ton research units is about $1 mil- 
lion each. 


The Shippingport, Pa., pressurized 
water reactor went critical on De- 
cember 2, 1957. During initial start- 
up, the reactor operated at a power 
level of about 25 kilowatts of heat, at 
full power is expected to produce 
60,000 kilowatts of electricity to be fed 
into the system of the Duquesne Light 
Co. Design and construction of the 
: : nuclear portions of the plant were by 

Westinghouse Electric, the turbine 

generator section by Duquesne Light 

Co., which also contributed $5,000,000 

0 an e€ toward the nuclear portion of the facil- 


ities. Duquesne Light will also oper- 


ate the entire plant for the Atomic 
Energy Commission. 0 


| An entire atomic energy reactor, 
Pumping liquid chlorine calls for more ingenuity and packed in 26 crates, has been shipped 
engineering skill than is available from the average pump to West Germany for installation in 
manufacturer. Formerly it was pumped pneumatically. the Institute for Nuclear Research in 
This method was attended by a considerable loss of | ‘ng 
West Berlin. According to the manu 
chlorine because the moisture in the air formed hydrochloric factusere, Atomics lateruntionsl the 
— bs further complication was the corrosive action of solution type, enriched uranium re- 
acid vapors. search reactor will be used to train 

To overcome this, Lawrence engineers in collaboration with students in production and study of 
manufacturers of chlorine, developed a pump with a special short-lived radioisotopes, radiation 
packing box which prevents any contamination of the chlo- effects on materials, and general re- 
rine or corrosion of any of the equipment and also prevents actor theory, operation, and mainte- 
the escape of the chlorine fumes to the atmosphere. nance. a) 


For over 80 years Lawrence has been making pumps to 

handle every acid or chemical fluid used in Initial design of a “radically-new” 
industry. If you have a particularly difficult high-temperature, high-performance 
chemical pumping problem, We Can save you nuclear power plant will be promoted 
both time and money. Write us the pertinent . | by a recently-formed group of private 
details, no obligation. — industrial and utility companies. To 
date, the new group, American Nuclear 

Send for Bulletin 203-7 for : | Power Associates, consists of: Burns 
a complete summary of acid _ and Roe, Inc., New York City; Clark 
and chemical pump dato. Bros. Co., Olean, N.Y.; Griscom- 
Russell Co., Massillon, Ohio; Rock- 

land Light and Power Co., Nyack, 


L A W # N.Y.; and Raytheon Manufacturing 
Co., Waltham, Mass. The proposed 

P U M P S i he Cc power plant will be based on Ray- 
e | theon’s liquid metal fuel—gas cooled 


371 MARKET STREET, LAWRENCE, MASS reactor concept. oO 
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OVERSEAS NEWS 


Capacity of the Administration 
Nacional de Combustibles Alcohol y 
Portland (ANCAP) refinery at 
Montevideo, Uruguay, will be more 
than doubled through a new expansion 
program which calls for the addition 
of five new units. The units will be 
designed and engineered by M. W. 
Kellogg Co To be added are: a | 
28,000 bbl./day atmospheric and 10,- 
000 bbl./day vacuum unit, a 5,000 
bbl./day (fresh feed) Orthoflow fluid | 
catalytic cracking unit, a gasoline 
stabilization and gas recovery unit, 
and a 4,500 bbl./day gasoline treating 
unit. 


Guar gum processing has started at 
the Karachi, Pakistan, plant of 
Habib-General Ltd., a Pakistan com- 
pany 60 per cent owned by General 
Mills, Inc., which has operated a large 
guar gum plant at Kenedy, Texas, 
since 1952. The Karachi plant, which 
will double General Mills’ output of 
guar gum, will world markets 
which were formerly unreachable be- 
cause of unfavorable dollar exchange 
rates and foreign import restrictions. 


serve 


Studies looking to the establishment 
of a nitrogenous fertilizer plant in 
the Lower Congo will be carried for- 
ward by a syndicate including three 
of the most important Belgian chem- 
ical companies. Making up the “Syn- 


dicat Azotinga” are Societé Belge de 
l’Azote et des Produits Chimiques du 
Marly, and 
l'Union Chimique Belge. 0 


Societé Carbochimique, 


A new Universal Oil Products- 
designed fluid catalytic cracking unit 
is on stream at Caltex S.A.F., 
French affiliate of California Texas 
Oil. The new unit, which processes 
Middle East crudes, is rated at 5,150 
b/sd with coke burning capacity of 


4,500 Ib. /hr. 


American-made butadiene is enroute by barge 
from Port Neches, Texas, to Ravenna, Italy. 
The dramatic experiment in long distance 
barge transportation is being made by Good- 
rich-Gulf Chemicals. Destination is a synthetic 
rubber plant operated in Ravenna by ANIC of 
Italy. Estimated shipping time is 35 days. 


for 


Elliott Twin Strainers are built in 
two types. With Type A, one strainer 
basket is removed and dumped, while 
liquid flows through the other basket. 
Type A strainers are also built with 
a back-flushing feature, whereby the 
closed-off compartment is cleaned by 
reversing the liquid flow. Flushing 
and draining connections permit 
liquid to enter side of compartment, 
flow through basket and drain at 
bottom. Type V, with large-size 
baskets, is designed primarily for 
handling oil and viscous liquids. 


Twin Strainers 
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de 
G CLEANED 


This one is closed ' 
for cleaning. 
Bock-flushing 
water enters ot y 
side, drains 
at bottom. 


For over 50 years, Elliott Strainers 
have been effectively removing objec- 
tionable solids from water and other 
liquids. The resulting trouble-free 
service has led to installations in 
power and industrial plants all over 
the country. Elliott also makes Single 
Strainers, one type having an Auto- 
matic Self-Cleaning feature, the other 
type with a removable basket for 
manual cleaning. For details call your 
Elliott District Office or write Elliott 
Company, Accessories Department, 
Jeannette, Pa. 


DENSERS CENTRIFUGAL COMPRESSORS « TURBOCHARGERS « TUBE CLEANERS « STRAINERS 
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POLYMERIZATE 


BROOKFIELD 
VISCOMETRAN 


Now used successfully for 


end point determination 
and continuous “in-process” 


viscosity recording. 


Successful “in-process” viscosity 
measurements have been reported for 
polystyrene, polyvinyl acetate, poly- 
urethane resins, and urea-formalde- 
hyde resins. 


Brookfield’s process mounted viscom- 
eter, the Viscometran, has been used 
to chart the course of polymerization 
and to signal correct end point. Its 
use has eliminated the need for con- 
stant sampling, assured greater prod- 
uct uniformity, and guarded against 
run-away reactions. Its service in ap- 
plications having pressures from 
vacuum to 100 psi where gas purging 
is possible has been remarkably trou- 
ble free and dependable. Unaffected 
by variations in liquid level, and easy 
to clean, the Viscometran continu- 
ously and accurately senses viscosity 
— a variable that can very well be 
fundamental in your process. 


For new application data sheet write or wire: 


the world's standard for 
TOO LE viscosity measurement 
ENGINEERING LABORATORIES INCORPORATED 


STOUGHTON 38, MASSACHUSETTS 
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U.S. PETROLEUM RESERVE 
PRODUCTION RATIO 
DECLINES 


“Unless the U.S. petroleum industry 
discovers 3.6 billion barrels of new oil 
sources each year, as the result of 
greatly expanded drilling programs, 
United States oil production will not 
reach the predicted demand level of 
14.3 million barrels per day by 1966,” 
said petroleum economist John G. 
Winger at the Philadelphia-Wilming- 
ton Section’s (André W. Pollock) 
November meeting. He pointed out 
that the country-wide demand for oil 
will grow at the rate of 5 per cent a 
year in the ten-year period from 1956 
to 1966 to the 14.3 million b/d level. 
Winger explained that these figures 
were based on a detailed study of the 
total energy requirements associated 
with population and economic growth. 
He concludes that the U.S. will con- 
sume 61 quadrillion B.t.u. in 1966 (an 
increase of 45 per cent over the 1956, 
need for 42 quadrillion) ; petroleum is 
expected to supply about half of this. 
Crude oil reserves in the Free World 
are ample in respect to anticipated de- 
mand growth, but are unevenly dis- 
tributed with respect to consumption. 
United States needs 57 per cent of the 
world demand, but supplies only 15 
per cent of the reserves; it has only 
a small reserve producing capacity and 
further growth is dependent on the 
rate of new discovery. To accomplish 
an estimated 735,000 necessary wells 


(Continued on page 130) 


Special award for the best paper presented at 
the Baltimore National A.1.Ch.E. meeting was 
given to R. M. Schatz of Esso Research for his 
paper on “Hydrogenation of Carbon Mon- 
oxide on a Steel Catalyst” by S. L. Tyler, past 
Secretary of A.I.Ch.E., at a recent New Jersey 
Section meeting. Left to right above are: 
Tyler, J. W. Axelson, section chairman, and 
Schatz. 
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| 
| 
f= 


Leadership 


in Eingineering 


The EBR-II pyrometallurgical fuel processing plant showing: 


(1) Remotely operated, shielded reprocessing cell (2) Central 
control room (3) Annular control area (4) Sub-assembly cell 
(5) Fuel coffin handling area (6) Labs and supporting facilities. 


A unique pyrometallurgical reprocessing system which keeps 

the fissionable material in the metallic state will be integrated 
into Argonne’s Experimental Breeder Reactor II Plant in Idaho. 
This system will be operated and maintained entirely by remote 
handling equipment. Here the highly radioactive spent fuel 

will be cleansed of the bulk of the fission products, reenriched, 
and fabricated into new fuel elements for return to the reactor. 
In the past, reprocessing of nuclear fuels has been separated 
from the reactor plant design and involved many chemical 
conversions. The design and development of this new fuel cycle is 
a joint effort of the Chemical Engineering, Metallurgy, Reactor 
Engineering, and Remote Control Engineering Divisions. 


Inquiries are 


C invited from highly 
qualified scientists 
and engineers 


NATIONAL LABORATORY 
for permanent 


Operated by the University of Chicago under . Ss 
contract with the United States Atomic Energy Commission positions requiring 


Professional Personnel Office imagination and 
P.O. Box 299, Lemont, Illinois initiative 


ig 
| 


for washing, cooling, processing, 
humidifying, dehydrating and 
hundreds of other applications. 


Whatever your production or 
process requirements...you’ll 
get the right spray nozzles 
quicker by calling Binks. 
There is a size and spray pat- 
tern for every purpose...with 
nozzles cast or machined from 
standard or special corrosion- 
resistant metals and materials. 


Send for Catalog 5600 


Gives details on nozzle 
applications, sizes, 
capacities, spray 
patterns and metals. 
Easy to use selection 
tables. 
prey 
3) 44-32 Carroll Ave., 
Chicago 12, 
Send me your woo «hea Spray Nozzle 
Catalog 5600—no obligation, of course. 
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in the next decade, sufficient 
tion under a favorable tax and regula- 
tory climate, Winger emphasized. 
Domestic industry has found an av- 
erage of 3.1 billion barrels/yr. in 
the post-war decade but, with produc- 
rapidly, the reserve-to- 
ratio has declined. We 
must find 1.5 barrels for every barrel 
adequate in- 
ventory of reserves for growing de- 
mand. 
for the past five years. To meet the 
increased production forecast (that is, 
from 7.2 million b/d in 1956 to 9.5 
million b/d in 1966) the 


billion barrels/yr.—15 per cent over 
the post-war rate. 


Because reserves are large relative | 
| to production, Free Foreign output is 
| capable of expansion (in most areas) 


at a rate much faster than in U.S. 
The Middle Fast, Venezuela, and Can- 
will contribute to the increased 
Since these 
stage of de- 
requirements 


ada 
Free World production. 


velopment, their energy 


. . 
are expected to increase more rapidly 


than those of the United States. Their 
expected energy needs will require 
about 14.2 million b/d by 1966: 
the preponderance must come from 


(Continued on next page) 


Three of the more than 70 students and 
teachers from the Belchertown, Massachusetts, 
High School study the 15'%-ton Wilamette 
meteorite at the American Museum-Hayden 
Planetarium in New York City. The boys were 
part of a student group from the Springfield- 
Pittsfield area brought to N.Y. by the Western 
Massachusetts Section of A.I.Ch.E. to attend 
a special presentation “Chemistry on a Cosmic 
Scale’ in September. (Photo courtesy Ameri- 
can Museum-Hayden Planetarium.). 
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funds | 
must be provided from capital forma- 


The U.S. has failed to do this | 


petroleum | 
industry must discover an average 3.6 | 


and | 


Need 12 to 44 Microns? 


Sturtevant Micronizers* 
Make 325 Mesh Obsolete 


MARY PRO UC 
COLLE 


Flow diagram of Sturtevan designed system com 
pressed au Steam may be used. 


~ 


One Operation 
Reduces, Clossifies 


Sturtevant Micronizers 
grind and classify in one 
operation in a single cham- 
ber—provide fines in range 
from % to 44 microns to 
meet today’s increased prod- 
uct fineness needs. Can han- 
dle heat-sensitive materials. 

Production Model 
(15 in. chamber) 
No Attritional Heat 


Particles in high speed rotation, propelled by 
compressed air entering shallow chamber at angles 
to periphery, grind each other by violent impact. 
Design gives instant * accessibility, easy cleaning. 


| No moving parts. 


Classifying is Simultaneous 

Centrifugal force keeps oversize material in 
grinding zone, cyclone action in central section of 
chamber classifies and collects fines for bagging. 
Rate of feed and pressure control particle size. 

Eight Models Available 

Grinding chambers range from 2 in. diameter 
laboratory size (4% to 1 Ib. per hr. capacity) to 
large 36 in. diameter production size (500 to 4000 
Ibs. per hr. capacity). For full description, request 
Bulletin No. 091. 


Engineered for Special Needs 
A 30 in. Sturtevant Micronizer is reduc- 
ing titanium dioxide to under 1 micron at 
feed rate of 2250 Ibs. per hr. For another 
firm, a 24 in. model grinds 50% DDT to 
3.5 average microns at a solid feed rate 
of 1200-1400 Ibs. per hr. A pharmaceutical 
house uses an 8 in. model to produce 
procaine-penicillin fines in the 5 to 20 
micron range. Iron oxide pigment is being 
reduced by a 30 in. Micronizer to 2 to 3 
average microns. 
Sturtevant will help you plan a Fluid- 
Jet system for your ultra-fine grinding and 
classifying requirements. Write today. 


Can Test or Contract 
Micronizing Help You? 


Test micronizing of your 
own material, or produc- 
tion micronizing on con- 
tract basis, are part of 
Sturtevant service. See for 
yourself the improvement 
ultra-fine grinding can con- 
tribute to your product. 
Write for full details. 
STURTEVANT MILL 
CoO., 135 Clayton St., 
Boston, Mass. 


"REGISTERED TRADEMARK OF STURTEVANT MILL CO. 
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COMPLETE LINE Of 
AND COOLING TOWERS 
. 


FIRST OF ITS KIND 


CHEMICAL AND 
PETROLEUM 
ENGINEERING 
EXHIBITION 


Wl 


An outstanding development in British in- 
dustry in the last twenty years has been 
the expansion of the Petroleum refining and 
Chemical Industries. The Chemical and 
Petroleum Engineering Exhibition—the 
first of its kind—will present dramatic 
evidence of the tremendous achievements 
that have been made. 


At Stand after Stand, contractors, de- 
signers and specialists in every branch of 
British chemical and petroleum engineering 
will have something to show of vital in 
terest. 


The Exhibition will also include a con- 
ference on “The Organisation of Chemical 
Engineerirg Projects’’ arranged by The 
Institution of Chemical Engineers and The 
Institute of Petroleum; and films will show 
how the Chemical Plant and Petroleum 
Equipment Industries have helped in the 
development of their consumer industries. 


A visit to this Exhibition is a must to 
all concerned in chemical and petroleum 
projects and to everyone whose industry is 
in any way influenced by such projects. 


JUNE 18-28 1958 
‘OLYMPIA 
LONDON 


AN EVENT TO REMEMBER 


With the Patronage and support of the 


BRITISH CHEMICAL PLANT MANUFACTURERS 
ASSOCIATION and the COUNCIL OF BRITISH 
MANUFACTURERS OF PETROLEUM EQUIPMENT 


whose stands will act as Information Bureaux 


Organised by 


F. W. BRIDGES & SONS LTD. 
Grand Buildings 
Trafalgar Square, London, W.C.2 


At the specker’s table during the Rochester 
Section’s October meeting, where J. A. Nicol 
described pneumatic conveying of powdered 
or granular bulk material, are (left to right): 
Earl Costich, Earl Hogan, Nicols, and Bernie 
Johrson, section vice-chairman. 


oil because natural gas is not as read 
ily available as in this country, and 
hecause it is difficult to expand solid 
fuel supplies in these areas. 


NEW SECTIONS START OFF 
ON RIGHT FOOT 


“Military requirements and develop- 
ment work by the rocket industry, in 
their search for a smokeless propel- 
lant with improved performance, have 
led to a greatly increased demand for 
ammonium perchlorate.” This was the 
explanation for the growing interest 
in methods of manufacturing this ma- 
terial given by David R. Stern at 
the November meeting of the new 
Mojave Desert Section (William P. 
Koontz) of A.I.Ch.E. In talk, 
Stern described an existing large-scale 
modern plant for the production of 
ammonium perchlorate, including de- 
tails of the process, instrumentation, 
and operating variables, also men- 
tioned some of the newer develop- 
ments in the perchlorate industry. 
(See CEP, September 1957, p. 428.) 
“The chemical industry is second 
only to coal mining in West Virginia,” 
said Donald Crislip of the State In- 
dustrial and Publicity Commission in 


(Continucd on fage 136) 


Pictured above are officers of new Northern 
West Virginia Section who were installed in 
December. Seated, left to right: F. S. Hirse- 
korn, past chairman (Frontier Chemical Co.); 
L. E. Liljequist, chairman (UCC Silicones Divi- 
sion). Standing, left to right: D. W. Barber, 
chairman-elect (DuPont Co.); P. J. Baker, treas- 
urer (Mobay Chemical Co.); R. J. O’Conners, 
executive committee (UCC Silicones Division); 
O. E. Berry, executive committee (Corning 
Glass Works); and W. C. Ortt, secretary (UCC 
Silicones Division). 
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The Revolutionary New Solid 


HEAT TRANSFER 
MEDIUM 


Tnermea, the product, and Ther- 
monizing, the process, represent a 
revolutionary new concept in the 
science of external heat applica- 
tion. Thermon is a non-metallic 
lastic compound with highly ef- 
icient heat transfer properties, 
and is easily applied in a viscous 
paste form over either steam 
traced or thermal electric sys- 
tems. It completely surrounds the 
tracer tubing and conducts heat 
to the entire surface to be heated. 


Definite Advantages of Thermoniz- 

ing are: 

1, LOW COST—save up to 75% 
over equal jacketed equipment. 

2. EXCELLENT HEAT TRANSFER 
—Exceeds steam traced equip- 
ment approximately 1100% and 
very closely approaches jacketed 
equipment. 

3. DEPENDABILITY—no hot or 
cold spots 

4. WIDE TEMPERATURE RANGE 
—used for sub-zero cooling or 
heating to 750°F. 

5. NO JACKET PLUGGAGES OR 
PRODUCT CONTAMINATION 
— in case of equipment failure, 
Thermon separates product from 
heating medium 

6. GOOD MECHANICAL AND 
THERMAL SHOCK RESISTANCE 
—tracking, spalling, and degra- 
dation are all nil—less than 1% 
linear shrinkage. 

7. ADAPTABLE—may be used with 
either steam traced or thermal 
electric equipment— installed at 
our shops or your job location. 

8. RAPID DELIVERY—use of stan- 
dard equipment permits mini- 
mum delivery time. 


Write for comprehensive 
brochure about revolu- 
tionary Thermon! 


THERMON MFG. CO. 
1017 Rosine « P.O. Box 1961 


Houston, Texas 
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HOW 10 BENEFIT THROUGH 
USE OF A STEAM TUBE DRYER” 


For over 55 years, Louisville Dryers have 
been solving industry's drying problems 
and effecting marked economies. This 
experience can often be applied to pro- 
vide unusual benefits in _— cases, 
possibly yours, for example . . 


Q. Since avoiding dust loss a con- 
tamination by furnace gases indicates 
the choice of an indirect heat rotary 
dryer for my material, what type of 
indirect dryer would you recommend? 
A. Unless there are abnormal condi- 
tions, we would recommend a steam 
tube dryer, especially if the material 
is heat sensitive. 

Q. What advantages does the steam 
tube dryer offer in comparison with 
indirect fire types? 

A. There are many advantages. One 
is ease of operation and low mainte- 
nance costs due to the definite 
moderate temperature (established 
by steam pressure) imposed on both 


PROCESS SQUIPMENT 
OIVISION 


the material being dried and on the 
dryer itself. Another advantage is 
that there is no furnace refractory 
maintenance. Still another advan- 
tage is quick “‘warm up” and “cool 
off’’. In many cases where the drying 
operation is intermittent, there is no 
need to shut off the steam supply or 
stop rotation when the wet material 
feed is interrupted since steam is con- 
densed in quantity only when wet 
material is fed. 


Q. Isn’t steam supposed to be an ex- 
pensive drying medium? 


A. That depends on how the steam 
is used. It is true that a low overall 
efficiency results (often as low as 
25%) when steam is used to heat air 
for low temperature drying. How- 
ever, the Louisville Steam Tube 
Dryer normally utilizes 85% or more 
of the available heat in the steam. 
By combining this with a reasonable 
minimum efficiency of 80% in modern 


LOUISVILLE DRYING MACHINERY UNIT 
GENERAL AMERICAN TRANSPORTATION CORPORATION 


small steam generators (and higher 
in —¥ boiler plants), you get an 
overall efficiency close to 70%. This 
compares with indirect fire dryers 
which develop an efficiency seldom 
higher than 50% and generally less. 
Q. Does material insulate the tubes 
by sticking to them or by clogging the 
spaces between tubes? 
A. Very few materials have this tend- 
ency to any serious extent and most 
of these, when properly conditioned 
before feeding, handle without diffi- 
culty. For the balance, no dryer 
using heated surfaces for heating the 
material is a proper application. 
Q. How can I be sure a Steam Tube 
Dryer will handle and dry my material 
satisfactorily? 
A. The General American dryer pilot 
lant is at your service. No charge 
or routine tests and demonstrations. 
No obligation, either. Write for 
test date. 


Dryer General Sales Office: 139 So. Fourth Street, Louisville 2, Kentucky 
Eastern Sales Office: 3830 Madison Avenue, New York 17, New York 
In Canada: Canadian Locomotive Company, Ltd., Kingston, Ontario, Canada 


General Offices: 135 S. La Salle Street, Chicago 90, Illinois 
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CHEMICAL ENGINEERS AND 


MISSILES 


he scene above shows a group of nearly one hundred 


chemical engineers viewing test firings of some of 
our mightiest rocket engines for missiles at Rocket- 
dyne’s Santa Susana test facility just north of Los 
Angeles. At the left is a young chemical engineer typi- 
cal (age, education, experience, etc.) of many who are 
today manning our missile development program, as 
visited by CEP Camera in a tour of major missile 
installations. He is standing by a solid propellant rocket 
engine, the propellant charge being the black object 
on the right. This is a large engine for its type, and is 
capable of thrusting a missile hundreds of miles into 
space. Being simple, it offers many obvious advantages 
over the liquid type of engine shown below in cut- 
away model—if it can be made to do the same job 
as well and as safely. The liquid engine is of the kind to 
power the first stage of the Vanguard satellite. It will 
burn kerosene with LOX; thus the complex piping, 
valving, the turbine-driven pumps, etc. The major large 
missiles of common public interest today are liquid 
powered, using engines resembling this one in principle. 
Many believe that in the future, large ballistic missiles 
may be solid-propellant powered. All agree that ulti- 
mately, nuclear power will be used. The solid pro- 
pellant charge is within itself deceptively simple. To 
be contained within the thin, light shell standing by the 
young man, the charge must burn steadily and long. 
A complex of geometric design factors, interna! in- 
hibitors, coating inhibitors, heterogeneous versus homo- 
geneous oxidizer-fuel mixture relationships, were all 
resolved in the early art of making fairly small solid 
propellant rocket engines. Now, medium-scale realiza- 
tion is being left behind and the drive is toward a 
workable larger-scale art. At the same time, there is 
a growing science aimed at complete design predict- 
ability. One might well ask, just how large a solid- 
fueled rocket engine may we expect to make, and have 
work? No one interviewed could say, but a com- 
mittee working on the national level has been function- 
ing for the purpose of coming up with an answer. 

On the following pages are additional pictures from 
CEP’s missile tour. 
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On the preceding page, the man is Turner 
Ivey, a chemical engineer who is assistant 
for Atlantic Research. 


pr 


FUNDAMENTALS 


The art of rocketry is slowly being 
displaced by science. Increased sizes 
of missiles, longer range requirements, 
heavier payloads of valuable controls 
—all are factors creating a_ need 
for higher certainty factors. In astro- 
nautics, scientific-based designs will be 
essential. Among the fields being stud- 
ied by the scientists are: ignition (a 
liquid rocket can blow apart if a few 
milliseconds delay is experienced), 
flame stability, free radical formation 
with controlled recombination, burning 
of solid composite propellants, and a 
number of others. The matter of how 
solid propellants burn is of maximum 
concern to the two scientists shown at 
the left. In the upper picture is George 
Moe of Aerojet. Moe is an exponent 
of the new technique of predicting 
burning rates by measuring separately 
the decomposition temperatures (in 
linear pyrolysis) of oxidizer and fuel 
which in a propellant decompose at 
similar rates. By making such studies 
on ammonium nitrate (a common oxi- 
dizer) Moe found it to have an activa- 
tion energy of about 7 kilocaleries/ 
mole, whereas it has been generally re- 
ported at about 40. This, according to 
Moe, “may be of importance with regard 
to other uses for this compound.” Moe 
is active in the field of free radicals, be- 


PILOT PLANT 


In the solid propellants field, the 
pilot plant is the means for making 
experimental lots of fuel-oxidizer com- 


lieves their future is closely related to 
practical harnessing of nuclear power 
for rockets. “The idea,” explains Moe, 
“is to take advantage of the heat of 
recombination of the free radicals, 
which is high. If we could get hydro- 
gen atoms dissolved in liquid hydro- 
gen, and could cause these atoms to 
recombine—heating and _ volatilizing 
the liquid hydrogen to expand through 
a nozzle (but not burned)—we would 
get a surprisingly high thrust.” 

Another modern pioneer in_ solid 
propellant burning is Ray Friedman, 
a PhD (’48) chemical engineer at 
Atlantic Research (ARC), where he 
also specializes in catalyst effects. Re- 
cently, he has studied the mechanism 
of deflagration of ammonium perchlo- 
rate, a primary propellant ingredient 
of considerable interest to ARC. This 
will deflagrate only when subjected to 
pressures of from 300 to 4,000 Ib./ 
sq.in., for reasons not yet understood. 
Friedman’s experiments entailed press- 
ing the material into strands and 
studying the deflagration in equipment 
set-ups like the one shown in the pic- 
ture. Certain trace materials have been 
found to have a marked catalytic 
effect, and the rate-controlling factor 
now seems established to be in the oxi- 
dizer decomposition mechanism. 


binations. One of the techniques for 
forming the cylinders of rubber-like 
product is by extrusion. In the upper 
picture Charles Havlik, left, a chemi- 
cal engineer at Naval Ordnance Test 
Station (NOTS) and in charge of 
pilot-scale formulations, is holding a 
compressive screw, while his chemical 
engineer assistant, H. R. Richards, 
looks on. The pre-pilot-scale formula- 
tion at NOTS is done under the direc- 
tion of the lady chemical engineer at 
the right, Mrs. Mary M. Williams 
(who has two years of graduate work 
on distillation to her credit). At Aero- 
jet, the pilot plant shown (lower left) 
is used for exotic fuels, with M. H. Gold, 
assistant manager of the Chemical Di- 
vision (where most of the chemical 
engineers are) shown in right fore- 
ground. Solid propellants are also cast, 
and on the right the outdoor removal 
of the core from a mold is shown tak- 
ing place while chemical engineer 
DeWitt Myatt, manager of develop- 
ment for ARC and well known for his 
prominent activities in A.I.Ch.E., 
looks on. 

Credit is due to Randy Sheeline, Rocketdyne, 


for suggesting and arranging visits, and to 
Mrs. Fay Couch for the NOTS photos. 
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Of the many technologists resolving 
management problems of the missile 
program, two chemical engineers stand 
out in their almost opposite areas of 
accomplishment. Shown above is Tom 
Dixon, chief engineer of Rocketdyne. 


“Boss” over 2,000 engineers 
(175 chemical engineers), Dixon likes 
the adaptability of the chemical engi- 
neer, but can’t get enough with the de- 
sired training in fundamentals, so he 
literally sends many that he acquires 
to school. Dixon says: “I need men 
around me who can contribute to prog- 
ress in our basic developments. In 
looking to our professional future, it 
should seem clear that to do the job 
of pushing back our limits of knowl- 
edge, it takes a lot of training.” The 
man in the dark suit in the center of 
a management conference group is 
Arch Scurlock, president of Atlantic 
Research, a chemical engineer-scientist 
who did what many dream of doing— 
he started his own business. In 1949, 
with ideas worthy of defense support 


some 


Of prime importance to the rocket 
engine development field is the test 
facility. As burning cycles are of but 
short duration—matters of seconds— 
elaborate data collection, recording, 
and analysis provisions are required. 
Shown clockwise, beginning at upper 
right, chemical touring 
Rocketdyne are examining one of the 
several process control centers, each 
serving the huge test stands on which 
the largest of our liquid propellant en- 
gines are mounted and static test-fired 
until meeting specification. Next are 
shown two views of one of the small 
liquid engine test Army 
Ballistic Missile Agency. It is in con- 
nection with such equipment that many 
chemical engineers are employed at 


engineers 


stands at 


ABMA. On it, studies of fluid flow, 
combustion, mechanical design, and 
variation in fuels and oxidizers are 


evaluated. Next is shown a wired TY 
receiver at ABMA. Now a commonly 
used device at missile establishments, it 


MANAGEMENT 


and a minimum of capital, he drew 
together a nucleus of professional asso- 
ciates that by 1951 had grown to 35. 
Entrepreneur Scurlock’s firm is em- 
phasizing development of a new type 
“Arcite.” Not 
shown but interviewed were two other 


of solid propellant, 
missile managers who represent still 
other types of contributions. Wm. B. 
McLean, technical director of NOTS 
(China Lake) likens part of his careet 
to that of a university administrator. 
He is devoted to the training of ord- 
nance specialists, has set up and oper- 
ates both an 
with UCLA 


an internal 


extension arrangement 


(for fundamentals) and 
for classified 
cialized subjects. Frank Goddard, 
associate director of JPL, also in 
charge of Aerodynamics and Propel- 
lants, pursues another tack: he 
deavors to bring about the most rapid 
development of 
staff chemical engineers and workers 
in fluid mechanics. 


school spe- 


en- 


coalescence between 


TEST 


was seen at ABMA in both black and 
white and color installations. "A larger 
Static test unit is shown at Aerojet’s 
Azusa facility. It is being inspected 
by Don L. Armstrong (right), man- 
ager of the Chemical Division, major 
employer of chemical engineers within 
the firm. Eli Mishuck, who directs 
much of the fundamental research at 
Aerojet, looks on. As used, the 
ting up of recorder charts, their re- 
moval, cataloging, interpreting, and 
analysis following the short-duration 
test firings is laborious and time con- 
suming. Now, data 
tems are being installed, in which the 
sensing devices are being direct-con- 
nected to digitalizing units, to auto- 
matic printers, and to computers, to 
give the experimentors results on the 
tests in minutes instead of days. By 
far the most exotic of the equipment 
installations used in rocketry, the test 
units will doubtless receive the latest 
in what is available equipmentwise. 


set- 


processing SVS- 


y 


Custom-bualt bor 
EFFICIENT 
] DEPENDABLE 
SERVICE 


SSV PUMPS 


Enclosed Impeller 
and Open Impeller Types 


You’re sure of maximum service and 
output with minimum maintenance or 
production down time with Frederick 
SSV Centrifugal Pumps because each 
pump is custom-made to fit your par- 
ticular operation—whatever the consis- 
tency or type of liquid you’re moving. 


SSV PUMP FEATURES 


@ Pump sizes from 1” to 4” discharge 
openings. 

@ Pump capacities from 50 up to 700 
U.S. GPM. 

@ Heads from 30 up to 220 feet. 

@ Pumps speeds can be varied to sult 
the driving media and operating 
conditions. 


CONSTRUCTION ADVANTAGES 


Pump casings are vertically split for 
easy accessibility. Mounted on a swivel 
to permit placing discharge in any de- 
sirable position. Pump openings, both 
suction and discharge, flanged to per- 
mit easier connection and disconnecting 
to joints. One-piece impellers, securely 
attached to shaft by stout key and lock 
nut, or threaded, give long service. 
Pump bearings mounted in sturdy 
frame horizontally split for easier acces- 
sibility. Extra long stuffing box pro- 
vides for oversize stuffing. Mechanical 
seal also available for minimum leak- 
age. Pump coupling flexible for direct 
connection to drivers or can be arranged 
for belt drive. Pump speed, pump open- 
ings, etc. are selected to suit your 
particular requirements. 


Write for Bulletin No. 107 


FREDERICK IRON AND STEEL, INC. 
FREDERICK Est 1890 MARYLAND 


(Continued from page 131) 
| his description of the great chemical 
expansion in the Ohio Valley at the 
installation meeting of the new North- 
| ern West Virginia Section (L. E. 
Liljequist) officers. (See photo, p. 
131.) 
Another new section, Syracuse 
(Irwin B. Margiloff), in October had 
Norman W. Rosenberg, Research Di- 
| rector of Ionics, Inc., describe “Ion 
| Exchange Membranes in Industrial 
| Solutions,” the theory of membranes 

and examples of their applications, 

such as off-shore radar stations, and 

the oil-rich but waterless Middle East. 
| In November they heard Charles F. 
Moesel speak on “Nuclear Power Re- 
actor Development.” 


Also Meeting 

A big blow of Texas magnitude 
terminated the Sabine Area Section’s 
| November 7 meeting. A tornado (just 
| two blocks away) adjourned the meet- 
ing after Herman Ulrich had 
livered a talk on “Cooling With Air.” 
Earlier in the evening Thomas W. 
Bell, a senior Chem E. student at 
Lamar ‘Tech, was awarded $250 as 


| 
| 


the first recipient of what promises | 
to be an annual award to a worthy 


student to complete his education. 


(A. A. Butler) 


de- 


thermocouple 
"extension 
in 


MU 


AIR CABLE 


it 
cuts 
installation 
costs 


Rocky Mountain Section (F. H. 


Poettmann) heard L. C. Gibbons give 
| a talk on fuels 
| aircraft and gas turbine engines at its 

September meeting. . . Baton Rouge 


| Section (M. M. Koenecke) discussed | 
recent studies in miscible phase dis- | 


| placement under the leadership of D. 
Von Rosenberg at its September 


meeting, and heard the famous C. F. 
| (Boss) Kettering at its October meet- | 


| ing. .. Coastal Bend (Tex.) Section 

(R. C. Brandquist) took up the alter- 
_ nate processes for the production of 

oxygen, and speaker J. E. 
Jr. Air Products, pointed out the 
| best methods for various types of re- 
| quirements. 
| Wentworth) took a long tour through 
the new 


tion processing in industry. . . Ohio 
Valley Section (G. W. Claybaugh) 
heard about the problems and poten- 
tial of chemical engineering in the 
Mojave Desert. Main subject was the 
advances in dealing with potash, borax, 
| lithium, soda ash, and salt cake from 

natural brines. Speaker was J. H. 
| Koffolt. 
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Nachod, | 


.. Boston Section (R. L. | 


research and development | 
facilities of High Voltage Engineer- | 
ing Co. at Burlington, Mass., and | 
heard about the potential for radia- | 


and lubricants for , 


When four or more pairs of thermocouple 
extension wires are needed, Serv-RITE 
thermocouple extension cable will reduce 
installation costs several ways. It takes 
considerably less time compared to pull- 
ing individual pairs of wires through 
conduit. Cable also permits the use of 
much smaller conduit than for the same 
number of individual wires. It can be 
hung without conduit, or installed in 
open trough, or for direct burial. 

The cable, as well as each conductor, 
is color coded. Also, each pair of wire 
is marked for quick identification. 

Cables with multiple pairs of four con- 
ductors of the commonly used types are 
carried in stock. 


Write for Bulletin No. 1200-3 


for specifications and data on SERV-RITE 
thermocouple extension cables. 


CLAUD S. GORDON CO. 


Manufacturers © Engineers ¢ Distributors 


| 631 West 30th Street, Chicago 16, Illinois 
2003 Hamilton Ave., Cleveland 14, Ohio 


| | cy | WY 
Wh, 
VFA 


JET-VAC EJECTORS- 
pioneering new ways 
to handle corrosive fluids! 


Efficient, low cost Jet-Vac ejectors are being used increasingly in the process 
industries to solve previously “unsolvable” corrosive fluid handling problems. 
Here’s how — and why: 

1) Thanks to years of pioneering research in engineering and advanced metal 
working techniques, Jet-Vac ejectors can be made with super alloys and many 
other special corrosion-resistant materials which give a new measure of protection 
in handling corrosive fluids. 

2) Jet-Vac (and only Jet-Vac) makes corrosion resistant parts interchangeable 
with standard parts. This permits extra flexibility in material selection, and added 
economy as well — since parts can be replaced or substituted with no piping 
changes. 

Whatever your ejector problems, you can put this pioneering know-how to work 
for you with absolute confidence. FREE — Fact-packed folder gives full informa- 
tion on our many services. WRITE TODAY! 


Large steam jet boosters for chemical processing. Stainless stee! con. 
struction affords better internal and external corrosion resistance 
lighter weight. 


Stainless stee! thermo-syphons, used in ordnance plant to heat a corresive 
liquid to its boiling point and keep it circulating. 


Here is a handy conversion unit table 


for ready reference MATERIALS 


JET-VAC EQUIPMENT 


I” He = 0.49 psi 
1 pst = 2.31' water 
1 epm water = 500 lb./hr. 


Steam Jet Vacuum Ejectors « 


Steam Jet Thermo-Syphons « Illium « 


(a) 6000 Ilb./hr. of 100 


and Surface Condensers 
psig dry and saturated 


Stainless Steel « Hastelloy « 
A 286 « Haveg « 


Ni- 


1 standard cfm air = Hydro Jet Ejectors «+ Cast Iron « Bronze 
419 1b./hr. Thermo Compressors Special Monel « Titanium 

= 12,000 Process Jets « Mixing Jets Resist Rubber-Lined 

A critical flow nozzle of 1 sq. Draft Inducers « Vacuum Plastic-Lined Steel « Teflon « 
in. area will pass: Refrigeration « Barometric | Carbon 


and 


steam 
(6) 1200 1b./hr. 
ard air 
(Flow is proportional to abso- 
lute pressure and to area) 


of stand- 


JET-VAC 


THE JET-VAC CORPORATION, 400 Border Street, East Boston, Mass. 
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These are booster jets tor 5-stage system built to furnish motive power 
for a high vacuum supersonic wind tunnel. 


JSET-VAC one of a family of 


companies with an integrated service for 
manufacture of process equipment. 


ARTISAN 
Artisan Metal Products, Inc. — Process equip- 


ment, pilot plants, mechanical equipment. 


KONTRO 


The Kontro Company — Ajust-o-film centrifugal 


process equipment. Thermalizers. 


METALFAB 
Metal Fabricators Corporation — Skilled metal 


fabricating for electronics and aircraft industries. 
Specialized components for machine tool industry. 


Ar-speed 
Hi-Speed Equipment, Inc. — Film processing 


equipment. 


a symbol of excellence 


ARTISAN INDUSTRIES 


73 POND STREET. WALTHAM 54, MASSACHUSETTS 
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George E. Holbrook of Dupont 
(right) new president of A.!. 
ch.E., receives the congratu- 
lations of J. Henry Rushton 
(center), tgoing presid 
At left is Donald L. Katz of 
the Univ. of Michigan, new 
vice-president. Occasion is the 
Awards Banquet at A.I.Ch.E.’s 
recent Chicago Annual Meet- 
ing. 


New technical staff member of S. B. 
Penick & Co. is John H. MacDonald, 


former plant manager of Nepera 
Chemical Company's Harriman, N. Y. 
plant. 


Leader of the newly-created indus- 
trial fiber group in the melt ‘spinning 
section of Chemstrand’s Research and 
Development Division is Richard D. 
Meyer. 


PUMPING PROBLEM 
GIVING YOU 
TROUBLE? 


Get qualified help. 
Tell us about it. 
SK Gear Pumps, product of years of 
research and engineering experience, 
ore solving problems in almost 

every industrial field— pumping 

many types of materials like 

alcohol, fuel oils, glue, wax, 

lube oils, resins, cellulose, heated 

oils, road tars. Some applications 
require only a top-quality standard 
pump. Ours are top-quality. Other 
applications demand something special. 
If so, we're ready to cooperate. 


We'd like to get acquainted 
—let us send you Bulletin 
17-A describing 

our pumps ond engineering service. 
Just write us. We'll send it. 


2245 STATE ROAD, CORNWELLS HEIGHTS 


Jet Agparatus: | Rotameters & Flow | Valves: Ask for 
Ask for Condensed’| Indicators: Ask | Condense@ Bulle- 
Bulletin 1. | for Condensed | tin V-1. 
Bulletin 18-RA 


COMPANY 


MANUFACTURING ENGINEERS 


and Koerling 


Heat Transter 


Bulletin 
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Tom R. Ragland, formerly vice- 
president in charge of chemicals and 
plastics, has been appointed execu- 
tive vice-president of Union Carbide 
International Company. He is suc- 
ceeded by James Ware, who has 
been manager of production and en- 
gineering, chemicals and plastics. 
Harry L. Willad becomes associate 
technical director of Union Carbide 
Development Company. Sylvan J. 


CHEMICAL 
ENGINEERS! 


, BUCKS COUNTY, PA. 


Gear Pumps. Ask 
for Bulletin 17-4. 


WHEN YOU NEED PRECISION — 
SPECIFY WILMAD PRECISION BORE TUBING! 


Cromer has been appointed vice-presi- 
dent in charge of engineering for 
Union Carbide Nuclear Company. 


New appointments at Monsanto in- 
clude Charles D. Malloch, who joins 
the engineering department of Mon- 
santo’s Inorganic Chemicals Division 
at St. Louis; Hilliard L. Williams, 
who joins the process design section, 
engineering department of Monsanto’s 
Organic Chemicals Division at St. 
Louis; James M. Douglass becomes 
a member of the technical services de- 
partment of Monsanto’s Organic 
Chemicals Division at the company’s 
Krummich Plant, Monsanto, Ill. John 
MacPherson becomes part of the re- 
search department of Monsanto's Plas- 
tics Division at Texas City, Texas, and 
Joe M. Boyd and Thomas R. Winkle 
become members of the technical serv- 
ice department. 


William E. Hanford, Olin Mathie- 
son Chemical Corp., received an hon- 
orary membership in the American 
Institute of Chemists at a dinner 
meeting December 12, 1957, at the 
Hotel Commodore, N. Y. C. Hanford 
addressed the group on the “Need 
for Prescience in Organic Chemistry.” 


(Continued on page 140) 


Whether the job you’re working 
on is design, testing or processing, 
you get maximum precision when 
you specify Wilmad Precision Bore 
Tubing. 

Ideal for use in barometers, 
bearings, manometers, rotameter 
tubes, burettes, viscosimeters, and 
hundreds of other applications. 

Made in various shapes and 
sizes . . . square, rectangular, hexa- 
gonal and tapered. Special shapes to 
meet your requirements. Available in 
Pyrex Brand, Vycor Brand and most 
of the electronic glasses. 

Send today for detailed catalog. 


GLASS COMPANY, INC. 
LANDISVILLE, N. J. 


(management & technology ) 
| RING OUT THE OLD, RING IN THE NEW 
| 
of 
| 
| | 
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FIELD ERECTED STORAGE BINS 
STAINLESS STEEL CLAD 


Acid Tank 
Made of Steel 


High Pressure Autoclave 105 Feet 
Long, with Quick Opening Doors. 
Weight: 40,000 Pounds. 


77 years of KOVEN fabricating 


built into every job 


X-RAY INSPECTION FOR SPECIALISTS IN INTRICATE 


FABRICATION USING: 
QUALITY CONTROL STAINLESS STEEL - ALUMINUM 


KOVEN equipment in all metals ond alloys in- MONEL - NICKEL - INCONEL 


cludes: High pressure vessels built to A.S.M.E 


Codes; extractors; mixers; stills; kettles; tanks; ALL CLAD MATERIALS 
stacks; breechings; hot transfer lines; large diame- NICKEL PLATED STEEL 


ter fabricated piping and plate exhaust ducts; FABRICATION TO ALL AS.M.E CODES 
a or write or a consultation wi 


shop and field erected storage tanks; high vacuum wulaed WOVEN veprecentetive, ond anne 


testing. See Sweet's Catalog File and Chemical for Bulletin #550. Members of Stee! Plate 
Engineering File Fabricators Association 


sKOVEN FABRICATORS, INC. « 91 E. DICKERSON ST., DOVER, NEW JERSEY | 


PLANTS: JERSEY CITY, N. J., DOVER, N. J. TRENTON, N. J. 
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For special atmospheres; instrument calibration; SL the, 
simulated process gases; leak detection; sterili- é \ 
zation; nuclear counter mixtures and many 4 


other special applications. 


Gas Mixtures 


Our complete stock of 75 gases assures you of 
the ready availability of any type of gas mixture, 
compounded to your exact specifications. Five 
cylinder sizes. 


Is there a job in your plant that Matheson Gas 
Mixtures can do better? Our Sales Engineering 
Department will be glad to offer suggestions. 
Write for our Gas Catalog listing Gas Mixture 
Services, Regulators, Valves, Flowmeters and 
Accessories. 


The Mathes Company, Inc. 


Compressed Gases and Regulators East Rutherford, N. J.; Joliet, Ill.; Newark, Calif. 


When specifying Chemical Processing Equipment 


Don’t Buy “Guesswork” Designs! 


Edw. Renneburg & Sons Co. designs and manufactures a complete line 
of Pilot Plant Equipment of the size, type, and materials (carbon steel, 


stainless or other alloys) to cuit your requirements. | 


/ Three basic pilot units (Conti Combinati: 
Ammoniator-Granulator, Dryer, and Cooler... com- 
plete with air-handling systems) for producing chemicals 
and chemical fertilizers. Designed and fabricoted for 

e a leading chemic«! company to be used in its Research 
and Development Center. 


= 


DehydrO-Mat (Patented) Pilot Plant 
Dryer, 21’ long, is highly flexible in its 
operational capacities. One of these wos 
recently sold to a South African Govern- 
ment to be used fo institute a conservation 
program on agricultural waste. 


Edw. Renneburg & Sons Co. has at your disposal a number of extremely 
versatile Pilot Piant Units to enable you to eliminate the guesswork from 
the design necessary to meet your production equipment requirements in 


the most eronomical manner. Consult the Renneburg Engineers for details. 


Edw. RENNEBURG & Sons Co. 


BALTIMORE 24, MARYLAND, U.S. A. 
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| nuclear projects division. Claxton has 


(Continued from page 138) 


Baker Perkins, Inc., 
Saginaw, Michigan, has 
appointed Kenneth A. 
Mack as vice-president 
in charge of its Chem- 
ical Machinery Divi- 
sion. 


Mack 


Walter J. Porter, Jr., has been 
appointed assistant head of catalytic 
research and development at the Esso 
Research Laboratories, Baton Rouge, 
La. 


Former assistant director Patrick 
J. Keating, Jr., has been promoted to 
director of research at the Texaco Re- 
| search Center, Beacon, N. Y. New 
| assignment tor A. R. Vander Ploeg 
| will be assistant to management on 
the managerial staff at Beacon. 


Charles R. Claxton, who has 
worked on atomic energy projects for 
Stone & Webster Engineering Cor- 
poration since 1954, has been named 
assistant chief engineer of the firm’s 


been project engineer in charge of 
the architect-engineering services being 
supplied by Stone & Webster to West- 
inghouse Electric Corporation in con- 
nection with the design of the pres- 
surized water reactor project at Ship- 
pingport, Pa. 


Crawford & Russell, Inc., chemical 
and process plant engineers and con- 
structors, have appointed John F. 
D’Antonio manager of their Board 
Processes Consulting Division. 


Byron J. Anderson has been named 
manager of the poly- 
ethylene plant which 
will be built at Hous- 
ton, Texas, by National 
Petro-Chemicals Cor- 
poration. The new plant 
is scheduled to start 

operation late in 1958. 


S. J. Wommack has been named 
assistant general manager of the Nu- 
clear Fuel Division of Olin Mathieson 
Chemical Corporation. 


General Anthony C. McdAuliffe, 
vice-president in charge of engineer- 
ing and construction of American 
Cyanamid, has been made a Com- 
mander in the French Legion of 
Honor. 

(Continued on page 142) 


| | 

| | 


Maximum “On-Stream” Time 
Lowers Ammonia Cost /T on 


OXYGEN-NITROGEN 
GENERATOR 
AIR PRODUCTS, INC. 


NAT. GAS 
AIR 
NITROGEN 


COMPRESSION 


STEAM 


Sinn plified flow diagram of typical 
pertial oxidation ammonia plant. 


SYNTHESIS 


| LIQUID AMMONIA 
! 


... using Air Products Oxygen-Nitrogen 
Plant and Nitrogen Wash Process 


Thanks to an increase in the amount of time that am- 
monia plants can spend “‘on stream’’, the dollar cost per 
ton is down. The increase is due to the dependability of 
Air Products low temperature air distillation, liquid 
oxygen pumping and nitrogen wash systems. Greater 
dependability means less down-time and increased pro- 
duction without increase in cost. One ammonia plant’s 
oxygen-nitrogen generator, for example, set a record of 
14 consecutive months without shutdown... permitting 
continuous production of ammonia for the entire period. 


Air Products are specialists in processing low molecular 
weight materials at cryogenic temperatures. Our research 
and engineering activities, for ourselves as well as others, 
have developed a wealth of unique data, processes and 
equipment that may well point the way to profitable 
opportunities for you. 


If your needs are to separate, purify, or liquefy gases . . . 
tell us your quantity, purity and pressure requirements 
. . . and let us suggest how this can most profitably be 
done at the low end of the temperature scale. Air 
Products, Incorporated, P.O. Box 538, Allentown, Pa 


Prodi 


-- - INCORPORATED 
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DEMINERALIZATION ALONE 

1S NOT ENOUGH 

TO PRODUCE 15,000,000 OHM 
WATER . . . FREE OF 

ORGANICS, BACTERIA AND 
SUBMICROSCOPIC PARTICLES 


TWO-BED 


THIS BARNSTEAD EQUIPMENT 
EMPLOYING DEMINERALIZA- 
TION, DISTILLATION AND SUB- 
MICRON FILTRATION PRODUCES 
PUREST WATER——HOH ABSOLUTE 
IN PRODUCTION QUANTITIES 


The above combination of Water De- 
mineralizers, Water Still, and Barn- 
stead MF Filter, operated in series, 
will produce 15,000,000 OHM Water 
in production quantities . . . free of 
bacteria, organics and submicroscopic 
particles. Write for Catalog 127, and 
Bulletin 141. 


NEW: TRANSISTOR WASHER 


This apparatus washes 
and rinses transistors 
and other small electri- 
cal parts in hot distilled, 
demineralized water. 
New repurification proc- 
ess conserves thousands 
of gallons of demin- 
eralized water each day. 


WRITE FOR BULLETIN 2146 


arnstead 


STULL & DEMINERALIZER CO. 


CLEVELAND 
ACademy 
6-6622 


LOS ANGELES 
RYan 
1-9373 
CHATTAROOGA 
6-5863 


NEW YORK 
Kingsbridge 
8-1557 
PHILADELPHIA 
Financial LOcust 
6-0588 8-1796 
JOHNSON CITY SAN FRANCISCO 
3113 TEmplebar 


BOSTON 
JAmaica 
4-3100 


CHICAGO 


Bonen 31, Men. 
FIRST IN PURE WATER SINCE 1878 
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(Continued from page 140) 


John R. Bowman 
leaves the Mellon Insti- 
tute in Pittsburgh to go 
to Northwestern Uni- 
versity January 1 as 
associate dean of en- 

gineering and profes- 
sor of science and en- 


gineering. 


The Truland Chemical Co., Inc., 
division of the Trubek Laboratories 
of East Rutherford, N. J., announces 
the appointment of M. F. Lipworth 
to be in charge of operations includ- 
ing personnel and maintenance. 


Joseph C. Weaver, Jr., has been 
named associate direc- 
tor of the R & D De- 
partment of American 
Oil Co.; Weaver was 
formerly techhical di- 
rector of the Amoco 

Chemicals Corporation 

plant at Brownsville, 


Texas. 


Richard S. Cass and William H. 
Crandell have been admitted to part- 
nership in the Frederick S. Bacon 
Laboratories, Watertown, Mass. Bacon 
Laboratories specializes in chemical re- 
search and product development. 


A top honor student of Case In- 
stitute of Technology, J. Michael 
Skaates, has begun graduate studies 
in chemical engineering at Ohio State 
University under a $3,000 fellowship 
awarded him by Battelle Memorial 
Institute. 


Vice-president of Archer-Daniels- 
Midland Co., Minne- 
apolis, Minn., Frank 
C. Haas, is retiring 
from his present posi- 
tion but will continue 
association with the 
firm as a consultant. 
Burton W. Schroeder 


Hoas 


succeeds him. 


Robert E. Conary has been named 
to a new assistant manager post in 
the research division of the Research 
and Technical Department of The 
Texas Company. Conary will be 
responsible for chemical research ac- 
tivities at the Research and Technical 
Department in Boston. 


WHEREVER YOU NEED 
TO COOL A FLUID... 
and have a problem 

of water supply or 
disposal ... use 
NIAGARA “AERO” 
HEAT EXCHANGER 


> Evaporating a very small amount of 
water in an air stream you can cool 
liquids, gases or vapors with atmos- 
pheric air, removing heat at the rate 
of input, controlling temperature pre- 
cisely. Save 95% of the cost of cool- 
ing water; save piping, pumping and 
power. You quickly recover your 
equipment cost. 

You can cool and hold accurately 
the temperature of all fluids, condense 


vapors, cool water, oils, solutions, in- 
termediates, coolants for mechanical, 
electrical or thermal processes. You 
have a closed system free from dirt. 
You have solved all problems of 
water availability, quality or disposal, 
maintenance expense is low. 

You may apply this to solvent re- 
covery, vacuum systems controlling 
reactions, condensing distillates, cool- 
ing reflux products. 


For more information, write for Bulletins 120, 124, 135. Address Dept. 


NIAGARA BLOWER COMPANY 


Dept. EP-1, 


405 Lexington Ave., New York 17, N. Y. 


Niagara Distrut Engmeers in Principal Cities of U. S. and Canada 
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“ 4 
Package 
DE-IONIZER 
PROVIDES 
PURIFIED 
WATER 


Here is a complete de-ionizer, all 
assembled, loaded with resins, and 
ready to be attached to supply, out- 
let, and drain lines. Whenever you 
need low-solids water, you should 
first plan on the de-ionization pro- 
cess to obtain it, and then consider 
the outstanding economy, effici- 
ency, and easy installation of an 
ILLCO-WAY “Package’’ Unit. 
Three models are available, each 
in a wide range of standard sizes: 
LU Models produce a low-solids 
water for general use, down to 3 
to 5 ppm, but not removing silica 
or CO,; HB Models produce qual- 
ity water usually less than 3 ppm 
and remove all ions including silica 
and CO,; MB Models produce an 
extremely pure effluent, less than 
1 ppm, free of silica and CO». Write 


for literature giving complete details. 


ILLINOIS WATER 
TREATMENT CO. 


840 CEDAR ST., ROCKFORD, ILL. 


New York Office: 141 E. 44th St., N.Y. 17, N.Y. 
Canada: Pumps & Softeners, Ltd., London, Ort. 


Formation of Chem- 
pro, Inc., a Pennsyl- 
vania chartered corpo- 
ration, is announced by 
J. A. Patterson and 
Carl Labovitz, engi- 


neers and associate ex- 
the 


Patterson 
firm. 


ecutives in 
The new company, with 
offices in the Plaza 
Building, Pittsburgh, 
Pa., is engaged in gen- 
eral engineering and 
consulting work  spe- 
cializing in chemical 
processes for industry. 


Labovitz 


After 15 years as vice-president of 
Fischer and Porter Co., Nathaniel 
Brewer retires to establish a consult- 
ing engineering service, Control In- 
struments Laboratory, Newtown R-2, 
Pa. C.I.L. will design control com- 
ponents, systems, and process equip- 
ment on a custom basis. 


Leaders of industry and education 
held a recognition dinner to honor 
Fred Hoffman Rhodes at the Plaza 
Hotel, New York, October 28. 
Rhodes, who was retired as Pro- 
fessor Emeritus at Cornell University 
in June 1957, was the founder and 
first director of the School of Chemical 
Engineering at Cornell. He held the 
S. C. Johnson Chair of Chemical 
Enginering. 


Promotions at Foster Grant Co., Inc., 
Leominster, Mass., chemical and plas- 
tics producers, include four new vice- 
presidents: Jacob Chatkis, vice- 
president and secretary; Sidney J. 
Baum, vice-president in charge of 
plastics development and production; 
Milton W. Bernstein, vice-president 
in charge of sales for the Molded 
Products Division; and F. Drew May- 
field, vice-president in charge of the 
company’s monomer plant in Baton 
Rouge, La. 


M. W. Kellogg Co., 
N. Y., announces the 
appointment of C. C, 
King as manager of 
the Process Engineer- 
ing Department. Other 
advancements at Kel- 
logg include: H. C. 
Pitcher to the position of construc- 
tion manager; Heinz 
Heinemann to assist 
in planning technical 
coordination and long 
range research, and J. 
L. Patton as manager 
of the Chemical Proc- 
ess Division. 


(Continued on page 144) 


Patton 
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Basic to Dependable 
Lab Ware -VITREOSIL 


The most exacting needs of 

laboratories throughout the 

world are most eminently 

and successfully met 

Vitreosil ware (pure fused 

silica) produced bo the high- 
est standards of quality. 


Chemical purity, 
sistance to hea pn un- 
usual resistivity, 
best ultra-violet transmis- 
sion (in transparent quali- 
ty) and low initial cost com- 
—_ to platinum are some 
eatures of Vitreosil fused 
quartz. 
In addition to our unusually 
e stock of transparent 
and opague, including 
and unglazed cruci- 
evaporating dishes, 
, tubing and in 
all diameters and sizes, we 
offer prompt fabrication of 
special items. 
Write today, giving 
full details of your re- 
quirements or ask for 
illustrated bulletin. 


THERMAL AMERICAN 

FUSED QUARTZ CO., 


18-20 Solem Street, Dover, New Jersey 
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Dependability 


in remote gauging| and control 


”" PULSE CODE TELEMETERING 


ISOLATED LOCATIONS, such as this lonely pumping station, provide the acid test 
for remote control gauging and operating equipment. Prolonged exposure to the 
ravaging effects of sun, wind, sand and rapid temperature changes demands the 
absolute best in the design and manufacture of all equipment. There is never room 
for costly compromise. 

“Varec’’-equipped pipelines and refineries all over the world, operating auto- 
matically and efficiently, have proved the economic practicability of remote con- 
trolled gauging and operation. There are ‘‘Varec’’ models for automatic scanning 
and data printing, manual scanning, temperature reading and recording, automatic 
or manual actuation of valves, pumps and other field equipment, and automatically- 
controlled tank switching. ‘‘Varec’’ PULSE CODE always reads safe — if a pulse is 
lost or gained you get no reading, not an incorrect reading. 

There are ‘“‘Varec’’ models to perform many necessary functions involved with 
the operation of flow tanks, pumping stations, tank farms, and refineries automati- 
cally, economically, and dependably. For amazingly fast pay-out, automate with 
“Varec’’— the pioneer and leader for over 30 years. 


Write for Bulletin CP-3012 for full details on “Varec” PULSE CODE Telemetering. 


The VAPOR RECOVERY SYSTEMS COMPANY 
Compton, California, U.S.A. 
Cable address: Varec Compton Calif (U.S.A.) All Codes 


961-24 
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(Continued from page 143) 
Union Carbide picks John A. Field 


for the newly-created position of vice- 
president of marketing. 
Field will be in charge 
of all of Carbide’s 
chemical marketing 
functions, now being 
consolidated in an in- 
tegrated company mar- 
keting organization. 


Norman P. Phillips has been made 


| manager of sales development for The 


General Tire & Rubber Company’s 


| Chemical Division. He has been en- 


gaged in chemical sales work since 
1950. 


The election of Nor- 
man E. Hathaway as 
director and vice-presi- 
dent of marketing for 
Oronite Chemical Com- 
pany is announced. 
Hathaway joined Oro- 
nite in San Francisco 
in 1954. 


Hathoway 


Arthur S. Nislick has been assigned 
as a sales representative to Allis- 


| Chalmers’ New York district office. 


Nislick recently completed the Allis- 
Chalmers training course for graduate 
engineers. 


John T. Castles has been appointed 
sales manager for the Silicone Products 
Department of the General Electric 
Company. He came to G.E.’s silicone 
operation in 1947. 


Fred Royse, sales manager of the 
Fluor Corporation, Ltd., Houston sales 
office since 1946, has 
been promoted to the 
newly-created post of 
vice-president, sales, 
for the Fluor Corpora- 
tion of Canada, Ltd., 
the  engineering-con- 
struction firm’s Cana- 
dian subsidiary in Toronto. 


Royse 


Appointment of G. C. Zwick as 


| special field representative for The 


Goodyear Tire & Rubber Company's 


| Chemical Division has been an- 
| nounced by the company. With head- 


quarters in Chicago, Zwick will pro- 


| vide sales and technical service for 


the high polymer resins, rubbers, and 
latexes marketed by the Goodyear 
Chemical Division. 


| 
fils. 
} 
| | 
| 
qT 
“= 
| 
| 
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ROTAMETERS (for 
measuring fluid rate of 
flow): General Purpose, 
Glass Tube; Armored; 
Bypass and “T" types for 
large flows; Transmitting for 
remote indicating, 
recording, or controlling 
rate of flow; Laboratory; 
Chemical; Alarm; 

and Purge. 


FLOW INDICATORS 

(for visual observation of 
fluid flow): Flapper; Rotary; 
and Ball Flow. 


FLOW 
METERS 


FLO 
INDICATORS 


BULLETIN M-1 pictures and describes SK's 
line of Rotameters and Flow Indicators. Copies 
are available on request. 


Schule and Koerling COMPANY 


INSTRUMENT Division 
2245 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 


BIG IMPROVEMENTS 
IN BIN-DICATOR® 


BIN LEVEL INDICATORS 


‘a 


NEW twist 
LOCK COVER 


On and off in a jiffy, expos- 
ing operating mechanism, by 
just loosening slotted hex 
head screws. No nuts or 
bolts to fumble. Great for 
hard-to-reach places. 


NEW VENTED 
HOUSING 

No pressure build-up with 
flexing of diaphragm. Free 
action; more sensitive and 
reliable operation. 


DRILLED AND TAPPED FRAME 
FOR ASSEMBLY OF DIAPHRAGM 
AND RETAINER RING TO FRAME 


Here also, change from nuts and bolts cine 
fies assembly and new diaphragm assembly 
with perforated mounting holes simplifies 
replacement or change of diaphragms. 

Bin-Dicator, leading bin level indicator for over 20 years, is now better 
than ever. Write for catalog including data on Roto-Bin-Dicator®, 
flexible shaft paddle type and Bin-Flo® aerator unit which keeps bulk 
materials moving. All three offer real plant improvement at very low cost. 


THE BIN-DICATOR CO.” 


13946-H Kercheval « Detroit 15, Mich. VAlley 2-6952 


WE SELL DIRECT + PHONE ORDERS COLLECT 
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Newly revised' WILEY Books 
[1 INDUSTRIAL CHEMICALS 


By W. L. FAITH, 


Air Pollution Foundation, 
San Marino, California; DONALD B. KEYES, 
Arthur D. Little, Inc., New York; and RONALD 
L. CLARK, Collier Carbon and Chemical Corp., 
Brea, California 
This highly successful reference work now reflects the tre- 
mendous changes undergone by the chemical industry since 
1950. The only single volume to list important technical and 
economic factors of 140 major chemicals, it treats each chem- 
ical individually in a separate chapter, giving you informa- 
tion on: how it is made; how it is used; how much has been 
produced each year for the past 20 years; the price range; 
the important chemical and physical properties of the ma- 
terial; the usual grades; how it is packaged and shipped; who 
makes it and where; and important economic trends 


1957 498 illus. 


(Second Edition) 


$16.00 


844 pages 


2 HEAT TRANSFER—Volume Il 


By the late MAX JAKOB, formerly of the University of 
Illinois Institute of Technology. 


An_ indispensable reference work dealing with practical 
| applications. The first section treats heat radiation; the 
| book then goes on to selected fields of application. One 


section brings up to date all the material in the first volume 
that requires change as the result of new developments. 


| 1957 305 illus. $14.50 


HEAT TRANSFER—Volume 


| 1949 251 illus. $13.50 


iv ENGINEERING PROPERTIES 
APPLICATIONS OF PLASTICS 


| By GILBERT FORD KINNEY, U. 
School, Monterey, California 
Gives you a clearer understanding of the fundamental nature 
of plastics, their proper utilization and specification. Separate 
chapters describe methods for fabrication, as well as the 
mechanical, electrical, optical and thermal properties of 


652 pages 


758 pages 


S. Naval Post Graduate 


these materials. A short survey of the type reactions of 
| organic chemistry is also provided. 
1957 285 pages Illus. $6.75 


, TRANSPORT PROCESSES IN 


APPLIED CHEMISTRY 


The Flow of Physical Properties in Chemical Reactors 
By R. C. L. BOSWORTH, Colonial Sugar Refining Co., Ltd. 
1956 387 pages Illus. $12.00 


Mail this coupon TODAY for your ON-APPROVAL copies! 


| JOHN WILEY & SONS, Inc. 
| | 440 Fourth Ave., New York 16, N. Y. 


CEP-18 
“lease send me the book(s) circled below to read and cx- 


amine ON APPROVAL. Within 10 days I will either return 
the book (s) and owe nothing, or I will remit the full pur 
chase price(s), plus postage. 


1 2 3 4 5 
Name 


(J SAVE POSTAGE! Check here if you ENCLOSE payment, 
in which case we pay postage. Same return privilege, of course. 
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REDUCE OPERATING COST 
of VACUUM SYSTEMS 
with this AERO” (air-cooled) 


VAPOR CONDENSER 


With free air the cooling medium, you 
use the least water, evaporated in the 
air stream. You save the cost and 
pumping of large volumes of con- 
densing water. 

Air-vapor subcooling reduces mix- 
ture evacuated from the system, sav- 
ing in the operation of steam ejector 
or vacuum pump. 

This air-cooled condenser gives you 
more capacity than other types at a 
substantial saving of steam and power. 
Water supply, scaling treatment and 
disposal problems are eliminated. 

You get pure condensate, an im- 
proved product; often profit by recov- 
ery of residues now wasted. There can 
be no contamination of your product 
at any time; it never touches raw water. 
Condensing, of water, of solvents or of 
your product, is simplified; you have 
one, compact, easily maintained unit 
replacing both cooling tower and bar- 
ometric or surface type condenser. 


Niagara Aero Vapor Condenser Panel Casing 
construction gives access to all parts, saves first 
costs in shipping and installation. 


Maintenance expense is low. Niag- 
ara Aero Vapor Condenser Panel Cas- 
ing construction gives access to all 
parts, saves first costs in shipping and 
installation. Summer-winter dampers 
and Balanced Wet Bulb Control pro- 
vide precise, year ‘round adjustment 
of capacity to load. 

Constant temperature, uniform pro- 
ducts and maximum production 12 
months a year are assured. Capacities 
up to 15 million BTU/hr. 


Write for full information. Ask for Bulletin 129R 


NIAGARA BLOWER COMPANY 


Dept. EP-1, 


405 Lexington Ave., New York 17,N.Y. 


Niagara District Engineers in Principal Cities of U. S. and Canada 


Magnetic 
Separators 


Pictured here is the magnetic 
grate which we originated 
several years ago. It is laid in 
a floor opening or hopper bot- 
tom to remove tramp iron from 
incoming grain, seed, coffee, or 
other bulk material. Average 
sizes range from 6” x 6” to 
3’ x 4’, but they can be made in 
virtually any rectangular, 
square, or circular size wanted. 

Recessed air gaps are exclu- 
sive features of our magnetic 
separators for chutes, spouts, 
and feed tables. Because of the 
recessed air gaps, these sepa- 


1794 Sheridan Ave. 


The Bauer Bros. Co. 
* Springfield, Ohio 
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rators hold steel balls travel- 
ing at far higher velocities 
than required by the Mill 
Mutual Code. 

We also make portable mag- 
netic separators for lifting 
tramp iron from material flow- 
ing on conveyor belts or pick- 
ing tables. The high intensity 
of these magnets attracts 
ferrous pieces out of material 
layers 114” thick. 

All of these permanent mag- 
netic separators are illustrated 
and described in our bulletin 
M-3-B. Ask for a copy. 


| 


| 
| 
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CANDIDATES FOR 
A.1.Ch.E. MEMBERSHIP 


The following is a list of candidates for the 
designated grades of membership in A.1.Ch.E. 
recommended for election by the Committee on 
Admissions. These names are listed in accord- 
ance with Article Ill, Section 8 of the Constitu- 
tion of A.I.Ch.E. 

Objections to the election of any of these 

didates from Members and Associate Mem- 


| bers will receive careful consideration if re- 
| ceived before February 15, 1952, at the office 
| of the Secretary, A.I.Ch.E., 25 West 45th 


Street, New York 36, N. Y. 


Member 
* Ball, Ben C., Jr., Port Arthur, Tex. Berko- 


| witz, Lester, White Plains, N. Y. Browning, 


Melvin F., Columbus, Ohio. Buster, Alan A., 
Houston, Tex. 

* Cogger, Richard N., Detroit, Mich. Collins, 
Francis W., Jr., Danville, Pa. 

* Davison, Joseph W., Bartlesville, Okla. 

* Feldman, James A., Bartlesville, Okla. 

* Gillespie, Daniel C., Glenbrook, Conn. 
Gillett, Will H., Dallas, Tex. 

* Heyward, Nathaniel J., Edgewood, Md. 
Hill, Russell G., Bronxville, N. Y. Hinze, Robert 
B., Chatsworth, Calif. Hudson, William S., 
Houston, Tex. 

* lyengar, N. K. S., New Delhi, Indic. 

* Joyce, A. W., Jr., Aiken, S. C. 

* Keet, Truman E., Allendale, N. J. Koch, 
R. L., Dallas, Tex. Kremer, Lewis A., Newark, 
Del. Kumagai, Rikio, Tonawanda, N. Y. 

* Luhks, Alfred J., Jr., Roselle, N. J. 

* Madsen, Niels. Elizabeth, N. J. Margolin, 
Elias L., San Diego, Calif. Marks, Charles E., 
New York, N. Y. Martin, P. T., Kansas City, 
Mo. McQuillen, Leo V., S. Charleston, W. Va. 
Mellinger, E. H., S. Charleston, W. Va. 

* Partridge, Edward G., Los Angeles, Calif. 
Pate, Robin M., Jr., Houston, Tex. 

* Raimond, William A., New York, N. Y. 
Randall, B. R., Houston, Tex. Ross, E. Albert, 
Cincinnati, Ohio. Russell, Barrett B., Houston, 
Tex. 

* Sloan, W. John, Wilmington, Del. Smith, 
Henry G., Boker, Lo. Speed, Raymond A., 
Baytown, Tex. Stevens, William F., Evanston, 
ill. Sundback, Raymond A., Jersey City, N. J. 

© Whelan, John N., Lincroft, N. J. 


Associate 

* Alix, Joe F., Texas City, Tex. Allen, 
George L., Everett, Mass. Anderson, John E., 
Austin, Tex. 


* Baker, Marvin L., Houston, Tex. Belles, 


Benjamin P., Marcus Hook, Pa. Blake, Donald 


| G., Chicago, til. 


Bradford, William J., New- 
Breskman, Samuel, New York, 


ington, Conn. 
Robert P., Midland, Mich. 


N. Y. Bringer, 


| Brookshire, William A., Baton Rouge, La. Bruce, 


E. W., Wilmington, Del. Bryant, Leslie, Jr., 
Texas City, Tex. Butcher, Charles H., Bastrop, 


| la. 


* Campbell, Loren S., Chattanooga, Tenn. 


| Capsuto, Leon, Woodbury, N. J. Chavent, A. 


P., Cincinnati, Ohio. Clark, Jim W., Houston, 
Tex. Clark, Walter W., Clarkwood, Tex. 
Clauson, Warren Wm., Terre Haute, Ind. Clon- 
inger, John R., Pasadena, Tex. Colaianni, L. J., 
Nutley, N. J. Cowand, John W., Jr., Baytown, 
Tex, Crane, G. Russell, Akron, Ohio. Currie, 
James R., Bristol, Pa. 

* Di Liddo, Bart A., Cleveland, Ohio. Dona- 


| hue, George M., New Castle, Del. Dunah, 


Richard E., El Cerrito, Calif. 

* Elliott, Paul Charles, Woodbury, N. J. 
Ellis, George E., Jr., San Pedro, Calif. Erick- 
son, Eugene E., Idaho Falls, Idaho. Evard, 
Richard F., Jr., Texas City, Tex. Eyermann, lL. 
M., Louisville, Ky. 


(Continued on page 148) 


| 
im 


SPRAY 
NOZZLES 


Modern design. Precision 
machining. All materials. Thousands of 
standard industrial spray nozzle types and sizes 
to choose from. Years of proved 


experience at your service. 
write for this great 
new catalog today 
Ask for our new 48 page Catalog 
No. 24 . .. the most 
comprehensive spray nozzle 
catalog ever produced. 
Yours for the asking. 


SPRAYING SYSTEMS CO. 


3284 Randolph Street © Bellwood, Illinois 


ALUMINUM 
TANKS 


e Welded aluminum tanks for storage, 
pressure vessels and processing equipment 
built to ASME Code specifications to meet 
all insurance requirements; pure alumi- 
num tanks for hydrogen peroxide storage 
or other purposes. Conventional or spe- 
cial design tanks, shop built-up or field- 
erected, can be built to your specifica- 
tions. Write for Tank Talks. 


Elevated Tanks, 
Pressure Vessels, 
Chemical and 


cou 
“COLE 
Aluminum, 
Stainless and 
NEWNAN, 


R. D. COLE MANUFACTURING CO. 
NEWNAN, GEORGIA 


D, 


REMPE COILS 


Designed to rigid spe- 
cifications to insure 
long, trouble-free life. 


FIN TYPE COILS 


For Air Conditioning, Refrig- 
eration and Heating — avail- 
able in copper or steel hot 
galvanized — any size, any 
style. 


PIPE COILS 


Complicated assemblies 
or production runs of 
coils or bends from any 
type of pipe or tubing. 


Send details for 
prompt quotation 


REMPE COMPANY 


334 N. Sacramento Blvd. 
Chicago 12, Illinois 


KUTZTOWNS 


creates a DISTRIBUTOR RING 
used in soda ash production . . . 


The serrated overflows 
were cast in place. 
Note particularly, the 
positioning of these 
overflows and the 
fact that they were 
cast without the use 
of the usual chaplets. 
Special equipment 
and precise care 
were necessory to 
prepare this mold 
for pouring. 


Inside Diameter 
8 ft., 6 in. 


Approximate 
Weight 7,400 Ibs. 


Cast to ASTM A-126-42, Class C specifications. 
(Nickel 1.00 to 1.25, Chromium .30 to .50) 


r 
| We'll be happy to place your name on our mailing list | 
[to receive regular issues of the “Kutztown REVIEW.” i 


KUTZTOWN FOUNDRY & MACHINE CORP. 
KUTZTOWN, PENNSYLVANIA 
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CANDIDATES... 
(Continued from page 146) 


* Figgins, E. Dale, Seaford, Del. Forger, 
Robert D.. Westport, Conn. Frandolig, John E., 
Baytown, Tex. Furen, Mack, Salt Lake City, 
Utah. 

| * Gerhard, James R., Il, Pottstown, Pa. Gil- 
bert, David F., West Chester, Pa. Goforth, 
Samuel T., Jr., Columbia, S. C. Goggins, C. 
Richard, Claymont, Del. Gooch, Ralph M., 
| Midland, Mich. Grady, Paul H., Haddonfield, 
N. J. Greer, Wilbur, Charleston, W. Va. 
| Griffith, Roger, Charleston, W. Va. Gunder- 
| son, Joseph M., Lorain, Ohio. 

* Hamilton, Charles M., Jr., Claymont, Del. 
Hargrove, H. G., Pittsburgh, Pa. Hedrick, Rob- 

| ert H., Warren, Pa. Hirth, Leo J. Linden, N. J. 
Holley, Cyrus H., Toft, Tex. Hopkins, M. Gene, 


Texas City, Tex. Huang, M. Clarence, New 
| Castle, Del. 
* Ingham, George G., San Pablo, Calif. 
* Jensen, James E., Bethel Park, Pa. Jo- 
hannsen, Robert C., Morgantown, W. Vo. 
» 


Jones, Ernest D., Curitiba, Parana, Brazil. 
* Kehm, John, Niagara Falls, N. Y. Keire, 
Fred A., Washington, D. C. Kenny, William J., 
| St. Paul, Minn. King, James F.,"Beaumont, Tex. 
Klein, Herschel Alan, Cincinnati, Ohio. Knapp, 
Kenneth W., White Plains, N. Y. Kohl, William 
A., St. Albans, W. Va. Koszarek, John A., 
9-tray Sargent Dryer for ;, By és Philadelphia, Pa. Kovacevich, Thomas R., Wy- 
— Mich. Kuplis, Aivars, Minneapolis, 
proof latch so that door = 
in back simply opens * Lane, James William, Pasadena, Calif. 
should pressure build up : -" : lang, Lawrence J., North Bergen, N. J. Lar- 
within the dryer. $ rick, Alvin P., Richland, Wash. Lawson, John 
Installation in large es Pe f E. Jr., Baytown, Tex. Lee, Warner, Canoga 
chemical plant. » = = | Park, Calif. Lermond, David S., Wilmington, 
: Del. Levi, Abraham A., Seattle, Wash. Lindow, 
Dudley R., Aiken, S. C. Lindsey, Myron J., 
Baytown, Tex. Lineburg, Glenn E., Charleston, 
W. Va. Linderoth, C. E., Richland, Wash. 

Lister, Robert H., Baton Rouge, La. 

* MacPherson, John, LaMarque, Tex. Me- 
Crory, E. D., Jr., Texos City, Tex. McDonnell, 
Rex G., Jr., Texas City, Tex. McGann, James 
F., Jr., Wilmington, Del. McGowan, Terrence 
D., Wilmington, Del. Mihalik, John A., West 
Chester, Pa. 

* Naquin, Pennywitt J., Ill, Texas City, Tex. 
Novak, Jan, Ontario, Canada. 

* Otterbacher, Rupert B., Gory, Ind. 

* Pagels, Elmer N., Kankakee, Ili. Parikh, 
| R. K., Bombay State, India. Patton, William F., 

Texas City, Tex. Paulson, Edgar G., Pittsburgh, 

Pa. Peterson, Donald Joseph, San Francisco, 
Pilot Plant Sargent Tray Dryer — | Calif. Pettigrew, Jimmy D., Pittsburg, Calif. 
3 trays, even circulation of air Pierce, James E., LaMarque, Tex. Piker, John 
over and through all trays. Air | F., Jr., Port Neches, Tex. Pollak, Joe L., Jr., 
‘ia flow may be adjusted to product , Houston, Tex. Porter, Leroy, Idaho Falls, 

Idaho. Powers, E. David, Decatur, Ala. Proc- 
| tor, Stanley |., Jr., St. Louis, Mo. Provenzano, 
There’s a Tray Dryer by Sargent to do the job. From one tray to dozens; a bs ag en. . 

gsdale, William C., Charlottesville, Va. 
from small table or lab models to huge, multi-stacked, multi-tray jobs; from Ramge, Richard G., Sewell, N. J. Rathjens, 
s-l-o-w drying cycles for sensitive or unstable materials to high-speed William R., Hollis, N. Y. Rehm, Thomas R., 
drying where “flash” methods are indicated. Seattle, Wash. Reynolds, George P., Baytown, 

All are of Sargent’s famous dependably sturdy and trouble-free design and Tex. Romspert, W. Thomas, Philadelphia, Pa. 
construction; completely automatic operation with simple changeover to | Roubo, A. J., Long Beach, Calif. Rowland, 
manual for small test or research runs; fully instrumented; Guaranteed per- Roger Dean, Wilmington, Del. Rumsey, J. S., 


formance and complete product control; product protection with uniform gg on _ Russell, Richard C., Baytown, 
quality results every charge. All are performance-proven with a wide variety ex. Russell Richard R., Cleveland, Ohio. 

f waste ded * Schoenbeck, Lt. C., Wilmington, Del. 

A Sargent Dryer will do the job for your product - better, easier, at less Schuessler, Willian: A., Jr., Lewiston, N. Y. 

cost. Want details? Just ask your nearest representative or write or phone us. Schwanke, Richard, Glen Ellyn, Ill. Schwartz, 


Alfred L., Hollis, N. Y. Sharples, L. P., Phila- 


C.G.SARGENT’S SONS CORPORATION 


aH 


Small, George E., St. Louis, Mo. Smilski, Mi- 

chael T., Sewell, N. J. Smith, James Milton, 

‘ . Texas City, Tex. Spearman, James D., Paso- 
PHILADELPHIA I? — F. E. Wasson, 519 Murdock Road dena, Tex. Spiller, Herbert A., Decatur, Ala. 
CINCINNATI 15 — A. L. Merrifield, 730 Brooks Avenue | Stagg, Lester P., Baton Rouge, Lo. Steinberger, 
CHARLOTTE, N.C. — W. S. Anderson, Carolina Specialty Co. Robert L., New York, N. Y. Stuart, Glenn A., 


ATLANTA, GA. — J. R. Angel, Mortgage Guarantee Building oa : 
TORONTO |, CAN.— Hugh Williams & Co., 27 Wellington St. East (Continued on page 150) 


Graniteville, since Massachusetts 
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CHEMICAL 
ENGINEER 


N.J. pharmaceutical company offers 
a challenging opportunity in process 
development & design. Work in 
cludes laboratory scale data gather 


ing, pilot plant design & operation 
and full scale plant design and start- 
up. 


Applicant should preferably have 
a Master’s degree plus four years’ 
experience in process development. 


Salary commensurate with quali- 
fications. Excellent benefit program. 
Please submit complete resume of 
training experience & salary re- 
quirements. Box 4-1. 


SITUATIONS WANTED 
A.I.Ch.E. Members 


FOR SALE: Chemical Engineering Progress 
1947-1953 inclusive, bound; through 1957 
unbound, $70. Box 5-1. 


CHEMICAL ENGINEER—Family, competent, 
personable. Six and one-half years’ diver- 
sified experience in petroleum and petro- 
chemical pilot plant R & D. Four years 
supervision. Will consider any challeng- 
ing position. Travel and location no 
problem. Profit-sharing possibilities con- 
— an asset. Present salary $9,000. 

ox 6-1 


MANAGER ENGINEERING—Seek change to 
similar position with greater growth po- 
tential than present. Nineteen years’ ex- 
perience in process and plant design, 
process development, economic evaluation 
and technical administration in inorganic 
= es fields. Present salary $14,000 

ox 7-1. 


CHEMICAL MANAGER—Fifteen years of 
achievement in development, engineering 
and plant operation with industrial chem- 
icals. Strong technical, administrative and 
business experience in both large and 
small operations. Seek small to middle- 
sized company with problems and oppor- 

tunities to match. Box 8-!. 


CHEMICAL ENGINEER—B.Ch.E., Eleven 
years experience, seven in supervisory 
positions. Registered P.E. Experience 
process improvement, economic evalua- 
tions. Desire responsible position with 
future in medium or small company. Age 
35. Minimum salary $12,000. Box 9-1. 


CHEMICAL ENGINEER—B.Ch.E. Registered 
Engineer. Ten years plant design, start- 
up, and operations supervision in petro- 
chemical and heavy chemical industry 

Present salary $10,000. Box 10-1. 


PLANT MANAGER.—Age 38. Professional 
Canadian Chemical Engineer, B.A.Sc. Five 
years petrochemical industry: styrene 
polyethylene, alkylated cresols as process 
engineer and production supervisor. Two 
years plant manager. Desire position as 
plant or division manager. Consider 
foreign assignment. Box 


PRODUCTION MANAGEMENT ENGINEER- 
ING—Age 40. M.Ch.E. Fifteen years’ ex- 
perience in chemical food processing and 
aerosol packaging plants. Plant manager, 
process engineer, process evaluation and 
development, production supervision. 
Seeking responsible position in produc- 
tion management. Present salary $11,000. 
Box 12-1. 


CHEMICAL ENGINEER—B.Ch.E., M.S. 
March 1958. Age 27. Five years’ ex- 
rience in research and development. 
esire well ying position with a growing 
company. ~ 14-1. 


= (Continued on page 150) 


CLASSIFIED SECTION 


Address Replies to Box Number core of CHEMICAL ENGINEERING PROGRESS 


Location is in Suburban Philadelphia. 


ENGINEERS 


To work in an expanding research di- 
vision. Men with advanced degrees 
preferred—tor fundamental work in 
chemical and mineral engineering proc- 
esses. For further details write to: 


M. C. Rohm, Employment Section 


Allis-Chalmers Mfg. Company 
Milwaukee 1, Wisconsin 


EQUIPMENT WANTED: 


Girdler or similar unit to manufacture 
Hydrogen from Methane complete with 
Reformer Furnace less compressor. 
Capacity: 700,000 to 1,000,000 SCFD. 
State age, condition, price F.O.B. loca- 
tion. 


P.O. Box 8157 Houston, Texas 


EQUIPMENT FOR SALE 


One Swenson, Four Body, Compound Triple 
Effect, Long Tube Vertical, Film Type 
Evaporator. First three bodies operate 
triple effect while the fourth operates as 
a concentrator at double effect vacuum. 
Excellent condition. Complete inspection 
welcomed. Box 2-1. 

CHEMICAL ENGINEERS: 0 to 5 years ex- 
perience, interested in laboratory research 
and pilot plant processes for sulfur re- 
covery con extractive metallurgy. Con- 
siderable travel for one or more years. 
Publication privileges and liberal em- 
ployee benefits with salary commensurate 
with experience. Send details to Profes- 
sional Relations Office, Mellon Institute, 
Pittsburgh i3, Pennsylvania. 


CHEMIST—tThis is not a lab job. Feed and 
fertilizer manufacturer in Chicago area 
needs a top level chemist to provide guid- 
ance in developing chemical fertilizer 
formulae and directing quality control for 
feed and fertilizer. B.S. or M.S. degree in 
Chemistry plus three to five years’ ex- 
perience. Salary open. Write box 3-1. 


SITUATIONS OPEN 
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CHEMICAL ENGINEERS 


Opportunities in Research and Development 
. . . « « « Equipment and Process Design 
. . Process development work 
. « « « « « Product improvement studies 
. . . « New product development 


American Viscose Corporation is o chemical process pany thot factures syn- 
thetic fibers, films, plastics, and related chemicals. 
Openings are technically challenging and offer good advancement possibilities. 


Applications are invited from B.S. and M.S. chemical engineers with 
1-8 years of experience. 
Send resumes to: 
Recruitment Director 


AMERICAN VISCOSE CORPORATION 


1617 Pennsylvania Boulevard 
Philadelphia 3, Pennsylvania 


CHEMICAL ENGINEERS 


Due to the increased scope and 
diversification of our research activ- 
ities we have challenging openings 
for BS. MS. & Ph.D. Chemical 
Engineers in engineering research. 
Positions offer opportunities involving 
pilot plant design & operation, semi- 
works operation and large scale proc- 
ess design. Will consider experienced 
and inexperienced engineers with 
strong interest in development engi- 
neering. 


Engineering research is carried on 
in a modern well equipped three story 
building with more than 37,000 square 
feet of floor space. 


Career opportunities in a growth 
industry located in modern, midwest 
city of 80,000. For information send 
complete resume of experience to 

G. E. Eubanks 
A. E. STALEY MFG. CO. 


Decatur, Illinois 


YOUNG PROCESS ENGINEERS 


3-5 years experience in chemical process 
development, demonstrated analytical 
and mathematical bent to join process 
improvement staff of large chemical 
company. 

Will train in use of powerful and 
rapidly developing methods for the 
mathematical analysis of chemical process 
performance. 

Positions will lead to independent staff 
work on varied development and produc- 
tion problems, and afford excellent oppor 
tunity for broad technical experience. 
Locations, New Jersey and New York 
City. 

Please submit detailed resume and salary 
desired. All replies held in strict con 
fidence. Box 


| 
| | 
| 
| 
| | 
| | 
| 


An Invitation To Join 
ORO...Pioneer In 
Operations Research 


Operations Research is a young science, earning recog- 
nition rapidly as a significant aid to decision-making. It 
employs the services of mathematicians, physicists, 
economists, engineers, political scientists, psycholo- 
gists, and others working on teams to synthesize all 
phases of a problem. 


At ORO, a civilian and non-governmental organiza- 
tion, you will become one of a team assigned to vital 
military problems in the area of tactics, strategy, 
logistics, weapons systems analysis and communications. 


No other Operations Research organization has the 
broad experience of ORO. Founded in 1948 by Dr. 
Ellis A. Johnson, pioneer of U. S. Opsearch, ORO’s 
research findings have influenced decision-making on 
the highest military levels. 


ORO’s professional atmosphere encourages those 
with initiative and imagination to broaden their scientific 
capabilities. For example, staff members are taught to 
“program” their own material for the Univac computer 
so that they can use its services at any time they so 
desire. 


ORO starting salaries are competitive with those of 
industry and other private research organizations. Pro- 
motions are based solely on merit. The “fringe” benefits 
offered are ahead of those given by many companies. 


The cultural and historical features which attract 
visitors to Washington, D. C. are but a short drive from 
the pleasant Chevy Chase suburb in which ORO is 
located. Attractive homes and apartments are within 
walking distance and readily available in all price 
ranges. Schools are excellent. 


For further information write: 
Professional Appointments 


OPERATIONS RESEARGH OFFICE 


[oro| The Johns Hopkins University 


7100 CONNECTICUT AVENUE 
CHEVY CHAGE 15. MARYLAND 


CANDIDATES... 
(Continued from page 148) 


Midland, Mich. Sublett, James E., Jr., Garden 
Grove, Calif. Szostak, Richard J., Urbana, 
Ohio. 

* Tenny, Dale £., Denver, Colo. Thomas, 
Robert L., Cushing, Okla. Trebilcock, John W., 
Wilmington, Del. Trisch, Joseph F., Phoenix- 
ville, Pa. Trischman, Charles A., Jr., Texos 
City, Tex. 

* Von Pechmann, H. A., Wilmington, Calif. 
Von Rosenberg, Dale U., Baton Rouge, lo. 
Vrablik, Edward R., Palatine, Ill. 

* Wollis, Joseph H., Jr., Delaware City, Del. 
Weeks, Elizabeth Ann, San Diego, Calif. Weil, 
H. Gilbert, Charleston, W. Va. Weinaver, 
Dietrich E., Wilmington, Del. Whitehurst, 
Brooks M., Richmond, Va. Wilkinson, Loy, 
South Charleston, W. Va. Withers, Frank E., 
Beaumont, Tex. Woelzlein, Wilmar M., Kirk- 
wood, Mo. Worley, F. L., Jr., Houston, Tex. 
Worstell, Jerry L., St. Albans, W. Va. Wright, 
Donald J., Charleston, W. Va. Wright, William 
R., Baton Rouge, lo. Wu, Francis, Trenton, 
Mich. 

* Zachares, Peter F., Waldick, N. J. Zal- 
kind, Stanley, Fall River, Mass. Zumwalt, 
Robert E., Army Chemical Center, Md. 


Affiliate 


* Chanmugom, J., Princeton, N. J. 
* Glaze, Edwin L., St. Paul, Minn. 
* Hatfield, Kent F., Idaho Falls, Idaho. 
* Shores, William E., Brandenburg, Ky. 


SITUATIONS WANTED 
(Continued from page 149) 


Ph.D.—With fourteen years’ successful ex- 
perience in process development and 
evaluation, process design, project engi- 
neering, management in petroleum, petro- 
chemical and chemical industries. Seek 
senior academic post or high-salaried 
industrial position with progressive organ 
ization. Box 15-1 


PRODUCTION MANAGEMENT — B. Ch. E. 
Eleven years’ experience including develop- 
ment work, polymerization, extrusion and 
injection molding of thermoplastics. De- 
sire position of responsibility in related 
field. Age 35. Family. Present position 
Plant Manager. Box 


MARKET AND PRODUCT DEVELOPMENT 
ENGINEER—-Sixteen years’ diversified ex- 
perience in research, development, tech- 
nical service and market research. Box 


CHEMICAL ENGINEER—B.A. 1954, B.S. 
1955. Desire better opportunit with 
challenging work, preferably in oil indus- 
try. Two years’ experience petroleum re- 
fining, mostly economic studies. Member 
Tau Beta Pi, A.LCh.E. Box 18-1. 


CLASSIFIED SECTION RATES 


Advertisements in the Classified Section are 
payable in advance at 24¢ a word, with a 
minimum of four lines accepted. Box num- 
ber counts as two words. Advertisements 
average about six words a line. Members 
of the American Institute of Chemical Engi- 
neers in good standing are allowed one six- 
line Situation Wanted insertion (about 36 
words) free of charge a year. Members may 
enter more than one insertion at half rates. 
Prospective employers and employees in 
using the Classified Section agree that all 
communications will be acknowledged; the 
service is made available on that condition. 
Answers to advertisements should be ad- 
dressed to the box number, Classified Sec- 
tion, Chemical Engineering Progress, 25 
West 45th Street, New York 36, N. Y. 
Telephone COlumbus 5-7330. Advertisements 
for this section should be in the editorial 
offices the 10th of the month preceding 
publication. 
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Jolcuvar, Dist. Mgr.; Donald J. Stroop, Dist 
Mgr.; Hale H. Carey, Dist. Mgr.; 25 W. 45th 
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Chicago 4—Martin J. Crowley, Jr., Dist. Mgr.; 
Robert Kliesch, Dist. Mgr.; 53 West Jackson 
Blvd., Room 504. HArrison 7-0382. 

Cleveland 15—Eugene B. Pritchard, Dist. Mgr.. 
1836 Euclid Ave., Superior 1-3315. 

Pasadena 1, Calif.—Richard P. McKey, Dist 
Mgr., 465 East Union St., Ryan 1-0685. 

Dallas 18—Richard E. Hoierman, Dist. Mgr., 
9006 Capri Drive, Davis 7-3630. 

Birmingham 9, Ala.—Fred W. Smith, Dist. 
Mgr., 1201 Forest View Lane, Vesthaven. 
TRemont 1-5762. 
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ta. 
Bulletin 257—Design and Price Infor- 


The old, costly, clumsy way used old- 
fashioned tube coils jackets The 
Dean method—a Shallow Embossed 
Thermo-Panel Coil Clamp-On Type-—is 
applicable to a wide range of valve de 
signs—from 4” to 10” sizes. It is easily 
put in place and as easily removed for 


inspection or adjustnrent 
It can also be used for COOLING. For 


mation. 


Backed by 20 Years of Panel Coll Manufacturing 


DEAN THERMO-PANEL COIL DIVISION 
JEAN INC. 615 Franklin Ave 


BROOKLYN 38, N. Y. 


hole, 6%” «x 
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VALVE 
WARMER 


No Pipe Coils. 
No Jackets. 


The illustration above shows one of 
the many money-saving accomplishments 
of the 


PRAN. 
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which TAKES THE PLACE of pipe coils 


data ask for Form V-2. 
WHICH BULLETIN DO YOU WANT? 
Check the squares below 
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Mail with 
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coil problem, 
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3%,” 
paper, each book “containe 

about 140 pages of technical data, pre- 
senting condensed, accurate and essential 
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y the time you read this the new year will 
be under way & the resolutions which we 
made in a spirit of determination will be begin- 
ning to weigh a little heavy on our will power 
In the Institute, however, plans for the 

year have been afoot for a long time . . . The 
year 1958 is shaping up as one of the most 
important years in Institute history . . . a year 
that will see the culmination of many projects 
... The A.LCh.E. is more than of age & in 
taking a prominent position in the world of 
engineering, as it will be doing in 1958, it will 
be giving the members an exciting review of 
what their professional organization is doing for 
the public, the engineering profession & the 
chemical industry . There will be several 
historic meetings in which the A.I.Ch.E. will 
play an important part... & our staff will have 
to be on its mettle if it is to bring off all the 
Actually, if 


planned events successfully 
A.1.Ch.E. had the financing, it could easily use 
about three more good full-time assistants on 
the staff in order to ensure the smooth func- 


tioning of the coming events . . . The planning 
is practically finished for some of these jobs 
but just starting for others . & if anyone 
wonders why all our staff have harried, absent- 
minded looks on their faces during 1958 here is 
why . . . We begin with a Nuclear Congress, 
managed by A.LCh.E., in Chicago in March 

we hold a meeting in Montreal with the 
Chemical Institute of Canada in April . . . in 
June we put the Fiftieth Anniversary of the 
Institute on the road in Philadelphia . . . in 
August we are hosting a Heat Transfer Con- 
ference at Northwestern University & running 
an exposition with it in September we'll 
meet in Salt Lake City . & we'll wind up 
with an annual meeting in Cincinnati next 
December . . . In between times we shall pub- 
lish four volumes of important papers for the 
Fiftieth Anniversary & help in a fund-raising 
campaign among the members for the new engi- 
neering center, which we hope to be in by 1960 

publish an anniversary issue of Chemical 
Engineering Progress in May, on which the 
editorial staff is now working to make it the 
most memorable in the history of chemical engi- 
neering publications . . . & during April play 
host along with the four other engineering 
societies to the secretaries of foreign groups who 
will be over here for a U.S.E.C. conference . . . 
U.S.E.C. is a society of engineering groups in 
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Europe and North America organized for the 
purpose of exchanging information & experience. 
.. . Council actions at the meeting in Chicago 
in which the membership might be interested 
include approving financial forecasts for 1958 
. considering representatives to the United 
Engineering Trustees & to the Engineering 
Foundation appointing H. F. Nolting, a 
newly elected director, as Chairman of the 
Constitution & By-Laws Committee & L. D. 
Katz, the new Vice- president, as Chairman ol 
the Sections Activities Committee . . . hearing 
a report from an ad-hoc committee headed by 
W. E. Lobo on awards to be given at the 
Fiftieth Anniversary Meeting appointing 
a committee comprised of A. N. Hixson as 
chairman, J. C. Elgin as vice-chairman & Vin- 
cent W. Uhl, for the ceremonial session to be 
held in Philadelphia on Wednesday of the 
Jubilee Week . . . hearing a report on the prog- 
ress of the Executive Committee in reaching an 
agreement with U.E.T. on contracts which 
will make us a founder member . . . approving 
a budget from the local committee on arrange- 
ments for the Fiftieth Anniversary Meeting 
reported by W. E. Chalfant, chairman of the 
committee, & W. M. Carlson, Chairman of the 
Finance Committee . . . voting the acceptance 
of rules and regulations of the Admissions Com- 
mittee which have been modified in accordance 
with Council suggestions .. . Also at this meeting 
R. C. Kintner, Chairman of the Chemical Engi- 
neering Education Projects Committee, outlined 
procedures which his group hopes to follow 
next year & some of its current & future pro- 
rams... J. C. Dart, Chairman of the Institute 
Sections Committee, presented the final report 
of the group, which will be disbanded & its 
functions taken over by the Institute office . . . 
More committee reports will be summarized 
next month . . . Since this was the last Council 
meeting under the guidance of J. H. Rushton, 
Council expressed its appreciation of his leader- 
ship & also its sincere thanks to the retiring 
directors . . . New Jersey Section is dividing, 
having given its blessing to the formation of a 
North Jersey Section with Al Luhks of the Hey- 
den Newport organization as chairman for the 
new section, J. F. Robertson as secretary, Lee 
Parker & Stan AdIor as heads of the membership 
& program committees respectively & a constitu- 
tion committee headed by Odon Knight. 
F.J.V.A. 
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The newest addition to the 
Milton Roy line of controlled 
volume pumps has a leak-proof 
diaphragm liquid end on the 
left and an enclosed Polar- 
Crank drive. 


INTRODUCING 


Milton Roy’s Diaphragm Pump 
and Polar-Crank Drive 


Custom built for chemical process industries, the new Milton Roy 
Controlled Volume Diaphragm Pump will meter liquids accurately 
against pressures to 2,000 psi and at rates to 400 gph. To 

prevent leakage, diaphragms separate the displacement chamber 
and the reciprocating plunger. Because of this leakproof 

feature, this pump provides maximum flexibility in metering 

toxic or other chemicals such as mercaptans. 


This latest Milton Roy Pump is available with the new Polar-Crank 
drive, which permits adjustment of the stroke for 0 to 100% 
capacity changes while the pump is actually metering chemicals. 

A totally-enclosed unit, this drive is easily coupled with flow-rate 
indicating, recording or totalizing instruments. 

Diaphragm liquid ends are also available on Milton Roy 


Company’s established line of motor-driven controlled 
volume pumps with screw adjustment of stroke length. 


Milton Roy Company, 1300 East Mermaid Lane, 
Philadelphia 18, Pa. Engineering Representatives 
throughout the world. 


HEMICAL INSTRUMENTATION SYSTEMS 


Controlled Volume Pumps + Quantichem Analyzers 
Chemical Feed Systems + Anders Air and Gos Dryers 
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VERSATILITY was one reason why Celanese Corporation 
of America specified LIGHTNIN Mixers for all major proc- 
essing vessels of this new low-pressure polyethylene plant. 


4 


Why Celanese chose these mixers for low-pressure polyethylene 


How can mechanical mixers help you 
give the touch of success to an im- 
portant new process? 

Celanese Corporation of America 
faced this question when its Plastics 
Division designed a plant to produce 
100,000 Ibs./day of Fortiflex® low- 
pressure polyethylene. 


Needed: special answers 

“We looked for a mixer supplier who 
could provide special features re- 
quired by our process,” says Lonnie 
C. Cunningham, chief engineer at the 
new Celanese plant, Pasadena, Texas. 
“MIxcO engineers came up with a 
design that solves these mixing prob- 
lems for us: 

“1. The mixers had to be versatile, 
since they must suspend solids in 
liquids over a wide range of operating 
temperatures. MIXCo’s experience in 
our field and similar ones gave us 
confidence that their design would 


MIXCO fluid mixing specialists 


stand up in actual performance. 


"No stoppage” 
“2. Efficiency of the mixers means 
much to us, because any stoppage in 
our continuous process may cause 
troublesome settling and hardening 
of material in the tanks. The durable 
construction of LIGHTNIN Mixers is 
important in maintaining uninter- 
rupted flow. 
“3. Another factor in keeping this 
process onstream continuously is the 
LIGHTNIN mechanical seal on some of 
our pressure units. This seal prevents 
leakage, and requires practically no 
maintenance. When necessary, we 
can change the seal quickly without 
dismantling the mixer, without loss of 
product and without pulling specially 
skilled men off other jobs. 
“4. Finally, Mixco’s price was com- 
petitive—even though their bid was 
not the lowest.” 


Getting the edge 
You can give your new process eco- 
nomic advantages like these by call- 
ing in M1xco at an early stage. 

You get onstream faster because 
M1xco can build the special-purpose 
mixers you need, using standard stock 
components. 

You know you're right because your 
LIGHTNIN Mixers are designed on the 
basis of unique fluid mixing expe- 
rience and technology ... and backed 
by a guarantee of successful results. 

You trim operating costs with mixer 
features like the LIGHTNIN mechanical 
seal, flex-protected gearing, and many 
others. 

To see how you can get this effi- 
cient kind of mixing for your process, 
talk to your LIGHTNIN Mixer repre- 
sentative (you'll find him listed in 
Chemical Engineering Catalog). Or 
write us direct. 


MECHANICAL SEAL on this tur- 
bine-type LIGHTNIN Mixer at Cela- 
nese con be replaced in minutes 
without dismantling mixer and with- 


out special skill, 


WHAT MIXING OPERATIONS are important to you? You'll find a wealth of information 
on fluid mixing in these helpful bulletins describing LIGHTNIN Mixers: 


(J Top or bottom entering; tur- 
bine, paddle, and propeller 
types: 1 to 500 HP (B-102) 

(CD Top entering; propeller 
types: % to 3 HP (B-103) 

CL) Portable: Ys to 3 HP (B-108) 


(B-104) 


(] Side entering: 1 fo 25 HP 


Laboratory and small-batch 
production types (B-1 12) 

(J Condensed catalog showing 
all types (B-109) 


(J Quick-change rotary me- 
chanical seals for pressure 
and vacuum mixing (B-111) 


(_] Confidential data sheet for 
figuring your mixer require- 
ments (B-107) 


Check, clip and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc., 199-a Mt. Read Bivd., Rochester 11, N.Y. 


In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 10, Ont. 
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